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Abstract
Attempts to manage knowledge of innovative organizations may prove to be complex, as 
such is assumed to be one of the main variables whilst a distinguishing factor of such 
organizations to survive within a marketplace. As their main asset is the knowledge of 
certain highly motivated individuals that appear to share a common vision for the 
continuity of the organization. Satellite technology is a good example of that. From early 
pioneers to modern day mini/micro satellites and nanotechnologies, one can see a large 
amount of risk at every stage in the development of a satellite technology, from inception 
to design phase, from design to delivery, from lessons learnt from failures to those learnt 
from successes, and from revisions to design and development of successful satellites. In 
their groundbreaking book The Knowledge Creating Company (1995), Nonaka et al laid 
out a model of how organisational knowledge is created through four conversion 
processes, being from: tacit to explicit (externalisation), explicit to tacit (internalisation), 
tacit to tacit (socialisation), and explicit to explicit (combination). Key to this model is the 
authors’ assertion that none are individually sufficient. All must be present to fuel one 
another. However, such knowledge creation and diffusion was thought to have manifested 
and only applied within large organizations and conglomerates.
Observational (questionnaire-based) and systematic (corpus-based) studies-through case 
study elicitation experiments and analysis of specialist text, can support research in 
knowledge management. Organizations that manufacture, use, and maintain satellites 
depend on a continuous exchange of ideas, criticisms, and congratulations. One can 
regard such organisations from NASA to SSTL as amongst a class of knowledge-based 
organizations. Through selective use of the previously stated approaches, and case study 
research methodology, we are to investigate on how knowledge flows in a finite 
organisational setting and could be modelled by specialist text. We aim to describe in this 
thesis our understanding of the nature of a specialist organization in a quantifiable 
manner. We have examined how knowledge flows and is adapted between commercial 
and research types of corpora. One of the major results deduced from the observational 
study was that knowledge diffusion is paramount within the lifetime of an organization, 
and could be supported by information systems. Leading us to investigate on how 
knowledge diffusion takes place, in an empirical way. Our analysis shows that research 
papers (created within educational institution) and commercial documents (created within 
spin-offs of such higher education institution) can be distinguished rather on the basis of 
single word and compound terms. These two lexical signatures show the potential for 
identifying points of mutual interest in the diffusion of knowledge from the research 
institution to the commercialization process, thus to application^) within a domain.
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Chapter 1
C h a p t e r  1 
I n t r o d u c t i o n
Definitions of Knowledge Management upsurge in the literature on management of 
organisations and within a range of scientific domains. Most of these definitions focus on 
the short and long term benefits of managing a business by focusing on its specialist 
expertise in an organization, produced in differing forms (i.e. prototypes, services, 
products, models) from the knowledge creating crew (Nonaka et al, 1995). In this context, 
knowledge management is important because it is assumed to increase the ability of an 
enterprise to find and act on the information that its employees already know. This type of 
knowledge management is said to provide one of the only sustainable competitive and 
comparative advantages in the current global economy, being based on existing 
knowledge. Under this umbrella, the scope of knowledge management also may include 
efforts and research to nurture the people, processes, and tools that enable an enterprise to 
invent new business and technical expertise. Examples of new business and technical 
expertise include satellite constellations (i.e. Disaster Monitoring Constellation created 
and managed by Surrey Satellite Technology Ltd). If both dimensions (business and 
technical expertise) of knowledge management could be achieved and leveraged, an 
enterprise may envisage having durable comparative and competitive advantages. In 
terms of business and technical expertise, attempts to manage knowledge may occur by 
examining its diffusion (Kreng et al, 2003; Quaddus et al, 2005; Bradley et al, 2006), 
through patents for instance (MacGarvie, 2005). We have focused on an empirical base 
for the conduct of the research contained within thesis, to portray in a novel vay how 
knowledge diffusion may take place in the form of specialist text (i.e. collections of 
commercial and research documents) and amid knowledge workers (i.e. employees 
depending on specialist domain knowledge).
Organisational knowledge creation comprises the social sharing of vague, ambiguous and 
contradicting information, and thereby discovering novel concepts according to Nonaka et 
al (1995). Knowledge is seen as one of the most important success factors that 
organisations are to own and manage. Similar to the significance of technologies and 
mechanical machines during the industrial revolution, knowledge creation, knowledge 
management, and organisational innovations will play the pivotal role in the future of
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businesses (Drucker, 1993). The creation and acquisition of knowledge as well as its 
efficient utilization will be for utmost need for maintaining or achieving the leading edge 
in successful markets. Under these conditions, it makes perfect sense to talk about 
successful products as being the coordinated and reified knowledge of some production 
enterprise. Knowledge creation and knowledge management is recognized to be of 
paramount importance to the competitive advantage of organisations in the current post­
modern and global aeon. This research empirically investigates the creation of new 
technical knowledge, and in particular how it diffuses (flow in addition to adaptation), 
text being the chosen currency (symbol of exchange) for communicating descriptions of 
such specialist knowledge. It extends Nonaka et aVs (1995) organisational knowledge 
creation theories (knowledge conversion model) into the area of research and development 
ventures, within satellite engineering, that may be requiring a cooperative, computer 
mediated environment A multi-method approach using quantitative and qualitative data 
conducted and collated from and within Surrey Space Centre, inline with a set of refereed 
and industry related research. Forming the basis for the direction of this research as to be 
illustrated, we are adopting case study research theories for an observational study within 
an organization. As well as analyzing some of the specialist text stemming from it and its 
environment, in pursuit of grounding whether SMEs (Small to Medium Enterprises) 
create dynamics of innovation.
Knowledge is perceived to include believing, and a change of belief is assumed to cause 
creation or adoption; thus adaptation, of new knowledge. Hence, flow of knowledge may 
relate to articulation and disarticulation of such belief. However, such may be embodied 
into a language, representing and describing the diverse objects and corresponding 
characteristics contained. This language is perceived to be abounding with specialist 
terms, that some may be emergent. Making the flow of knowledge amongst peers or 
within an organization, a task that needs continuous monitoring and requires facilitation at 
different stages of the transfer or exchange of the domain knowledge. Due to the evolving 
genre of the language used, for the specialist domain. Science and business are different 
yet symbiotic activities that may be represented by such a language. Science (i.e. onboard 
satellite computation) feeds into the business world (i.e. core competencies) for instance 
new ideas, assumptions, and theories; to develop and conduct new business activities. 
Being supported by development and creation of new technologies, the flow of 
knowledge within such activities may be facilitated by these technologies and business
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practices (i.e. resource conservation) created and tailored for effective use of such 
technologies. Research at Surrey Space Centre, has evolved from development of amateur 
antennas and LEO (Low Earth Orbit) satellite systems, to the creation of mink to nano­
satellite technologies. Thus for example, t has led to the creation of a collection of 
satellites to better monitor specific earth activities, under the umbrella of a DMC, Disaster 
Monitoring Constellation. This can be representative of an articulation of a belief (use of 
LEO satellite systems for cheaper access to space) to its disarticulation (use of science 
and development of technologies to support the belief) across a set of fields and 
organizations, i.e. business organizations, higher education institutions. Accordingly 
creation of knowledge is encouraged through the displacement of belief. Such spiral of 
knowledge, that its creation follows a (semi) structured manner, is referred to by Nonaka 
et al as the knowledge conversion modes. Being assumed to reflect four stages for the 
conversion of knowledge constituents (tacit and explicit): onto one another (tacit to 
explicit and vice versa) or just onto another instance of the constituent (tacit to tacit, or 
explicit to explicit). These modes are assumed to be possibly interwoven for ideal 
situations of organizational knowledge creation, to reflect such a knowledge lifecycle 
under differing conditions and intentions.
If new knowledge may be created and some previously documented one is utilized, for 
such belief to be articulated or disarticulated. Knowledge is to flow from one place to 
another or from one person to another. Such knowledge is to embody or rather be 
embodied into a multitude of representations. Thus whether being of subjective or 
objective nature or belonging to a paradigm. Knowledge can be regarded to portray a 
particular framework of understanding of a domain. For which one or a collection of 
domains can fuse together to lead to a paradigm, as well a paradigm is believed to be 
recognized in two basic ways (Kuhn, 1962),
- “sufficiently unprecedented to attract an enduring group of adherents away from 
competing modes of scientific activity”
- “sufficiently open-ended to leave all sorts of problems for the redefined group of 
practitioners to resolve”
Kuhn regards a paradigm as a model constituted of “law, theory, application, and 
instrumentation together” and from it springs “particular coherent traditions of scientific 
research”. In similar manner to the “shared mental space, Ba” that Nonaka et al (1995)
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refer to, in terms of an environment for creation of knowledge. Existence of a paradigm is 
therefore defined by the group of its adherents. Traces of specialist knowledge are 
believed to exist in text possibly articulated or disarticulated by these adherents. 
Illustrating to a certain extent such paradigm (that of nano- to mini- satellite technology 
engineering for instance, “cheaper access to space”), such text may take the form of a 
specialist or even general language at times. It depends on the (sub) domain (s), and the 
intent behind reporting (i.e. scientific discovery, financial analysis, journalistic/political 
science and so forth). Diffusion of knowledge is perceived to take place amongst peers or 
communities of practice, which share a common goal by sharing such knowledge that is 
of utility to the individual or group. According to Nonaka et al’s “knowledge conversion 
model”, it is assumed that knowledge can be composed of tacit (informal, uncodified, 
undocumented) and explicit (formal, documented, codified) elements. Such terms coined 
for this purpose to present a dichotomy for knowledge. It is suggested that knowledge 
undergoes a spiral of evolution and consolidation. An interchange amongst the 
knowledge conversion modes (i.e. socialization, combination, internalization, 
externalization) leads to organizational creation of knowledge, for its sharing to follow. 
Kuhn has “forever changed our appreciation of the philosophical importance of the 
histoiy of science” (Friedman, 1993: 37). For Kuhn, a historian (of science) becomes a 
“language teacher and shows the reader how to use the terms [...] when the narrative of 
science [of development of science over time] began but is no longer accessible in the 
language shared by the Kstorian and his or her readers” (Friedman, 1993:320). This 
awareness in terminology by Kuhn, in terms of how it is used to represent evolving 
knowledge encourages us in our belief that special languages do have a key role in the 
flow and adaptation of knowledge, among and between communities of knowledge 
specialists. Since specialist terminology is assumed to liaise with representation of traces 
of knowledge. It may help describe emergent technologies, evolving knowledge, and that 
knowledge consolidated form different domains.
1.1 A  F ra m e w o rk  fo r th e  F low  o f  K now ledge
One can distinguish to a certain extent the highlights of the research and experimental 
phases in research documents, and that of consolidation and utilization in commercial 
documents. The transformation of ideas from science onto business applications is a 
complex and at times an enduring process. The articulation of ideas and knowledge
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throughout such process be represented by the specialist terminology, that created and 
evolving within the domain. The figure below represents a possible spectrum of 
documents within the domain investigated and field project in particular. Such can be 
referred to as formulating the basis of a knowledge repository that is in turn formed of 
sets of text repositories. For the purposes of this research and thesis, the regions covered 
by research and commercial documents in the spectrum below are assumed to be 
overlapping at times. As research documents are thought to feed into commercial 
documents for the case of this field project, representative of knowledge diffusion (i.e. 
flow and adaptation).
The use of terminology by scientists reporting within the collection of documents was 
identified to be differing. Though within the same domain, it tended to relate to different 
phases of a knowledge lifecycle - from conception to utilization, thus containing traces of 
the domain knowledge at differing levels of an organization and consideration by domain 
experts.
PHD Theses Research
Publications
Requirements and 
Quality 
Documents
Technical
Documents
Mission
Documents
Theories Applications
Figure 1 -  A knowledge repository of a domain
The methods and systems used for enunciating ideas and their realizations in a given 
language tend to enable a shared set of protocols for communicating either knowledge of 
science or the business application. Scientists report in their natural and/or specialist 
language, and throughout the evolution of their research. Terminology used gets adapted, 
hence created at times, to the novelty of their work. Thus at times new terms are coined. 
Such has been used as a communication instrument to report research and intent behind 
any other type of research reporting to permit for the knowledge to flow and adapt amid 
knowledge workers.
This research is about understanding and identifying how scientific knowledge is 
converted into the knowledge of a business application. We have used a model for the
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conversion of scientific research into a business enterprise, thus the flow and adaptation 
(together leading to the diffusion) of specialist knowledge from research documents onto 
commercial documents. We will focus only on such conversion of research documents to 
commercial documents. A field project within the context of a spin off enterprise (SME, 
Small to Medium Enterprise) was conducted. Our hypothesis is to attempt and identify 
through comparative and diachronic studies how research documents (science: theories, 
assumptions, fundamental knowledge: i.e. higher education institution) feed onto 
commercial (business: models, practices, applied knowledge: i.e. spin-off of higher 
education institution) documents. Whilst covering the organizational structures 
supporting the flow of knowledge and its adaptation within the same domain of 
application (s) of science, through the observational study. Collectively and in general, we 
considered to what extent an SME is to create dynamics of innovation, by expanding on 
Nonaka et al’s (1995) knowledge conversion model. Considering the diffusion of 
knowledge as a parameter based on evidence in terms of attempts to manage knowledge, 
in contrast to the creation of knowledge, per se. We have selected a specialist domain of 
investigation for our research and as our pool of text-based data, that on satellite 
technology, though for which knowledge is continuously evolving due to the 
undiscovered nature of space environment, as of yet. Such is narrowed to LEO (Low 
Earth Orbit) satellites manufacturing organization, alike those developed and managed by 
SSTL, Surrey Satellite Technology, in which a field project was conduced. Hence, we 
have carried an introspective study using Case Methodology* (Yin 1993, 1994) and guided 
at times by Grounded Theoiy principles (Glaser, 1978). The latter being a positivist 
approach towards creation of knowledge, as it is believed that knowledge is created from 
experiences, because reality or truth are argued to be knowable. Accompanied by use of 
methods for corpus linguistics being focused on the specialist language in use, and guided 
by the generally agreed statement, that frequency of lexis is a correlate of its acceptability 
(Quirk et al, 1985).
We have a corpus comprising,
- 80 SSTL / Surrey Space Centre “domain expert” selected publications (No. of 
words: 405252)
- 206 publications titles, SSTL / Surrey Space Centre (No. of words: 31441)
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Select set of PHD thesis titles and abstracts, SSTL / Surrey Space Centre (No. of 
words: 5495)
- Texts from Swedish Space Corporation’s Satellite Technology? News, 1997-2004
- BSI (British Standard Institute) Standards Notification, EN 13701:2001, British 
and European Standard, “Space Technology Terminology”. UK Participation: 
Technical Committee ACE/68, “Space systems and operations”. (No. of words: 
31441)
- BMP, Best Manufacturing Practice Database, comprises texts related to satellite 
technology and development. (No. of words: 908266) BMP is a partnership 
among the US Office of Naval Research’s BMP Program, the Department of 
Commerce’s Bureau of Industry and Security, and the University of Maryland’s 
Engineering Research Centre.
In order to assess our corpus-based approach for studying the flow and adaptation of 
knowledge we have equally pursued a case study. As a basis for us to examine whether a 
SME behaves in an innovative manner, for example, by adapting new knowledge. New 
knowledge is created and adapted, which in turn could be manifested by the use of a set 
of specialist terminology.
1.2 T hesis S tru c tu re
This thesis contains four other chapters. Chapter 2 introduces definitions of knowledge 
and some knowledge management models, covering practices in the field of knowledge 
management, and issues on knowledge creation within organisations in particular. The 
third chapter prescribes the method followed, as well as raising the notions of scientific 
change and technological innovation, as discernible from analysis of text-based 
knowledge diffusion. The fourth chapter comprises an outline of the case study used to 
illustrate the notion of knowledge flow through terminology flow, including the 
observational and historical studies conduced. Conclusions and outlook are delineated in 
Chapter 5.
7
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1.3 C o n trib u tio n s
This thesis aims to make the following contributions,
We have developed a method for a systematic study of knowledge management 
within a small to medium enterprise. Especially those focused in high technology 
ventures.
The method developed includes questionnaire surveys, face-to-face meetings, and 
corpus-based analysis.
- We worked with knowledge creating crew, in particular a space technology 
organization. Subsequently, we have found out that perceptions about blockage in 
diffusion of knowledge, was to be different at various levels of the knowledge 
creating crew. Specifically knowledge engineers (middle management) insisted 
that there were bottlenecks of knowledge diffusion within the organization (i.e. 
due to lack of management support, location of sources of knowledge).
- Attempt was made to see whether documents could facilitate diffusion of 
knowledge (i.e. research to commercial teams). Such that these documents are 
accessible by different members of the knowledge creating crew (ranging from 
researchers to marketing people, and from administration to engineers; for 
instance).
We have expanded Nonaka’s et al (1995) knowledge conversion model (largely 
based on intuition and for knowledge creation), to a model 011 knowledge 
diffusion based on empirical evidence (for flow and adaptation of knowledge).
We have thus attempted to identify through method raised above; and described in detail 
in Chapter 3 and 4, how research documents (science: theories, assumptions, fundamental 
knowledge: i.e. higher education institution) feed onto commercial documents (business: 
models, practices, applied knowledge: i.e. spin-off of higher education institution, a 
satellite technology venture). We have as well looked at structures within an organization 
supporting the diffusion of knowledge within the same domain of application (s) of 
science, through the observational study in Chapter 4.
Introduction
Postscript: During the course of my research, I was able to publish the following,
> Knowledge Diffusion Via Specialist Domain Traces
o IJMLO, International Journal of Mobile and Learning Organization (in press)
> Locating Knowledge Through Automated Organizational Cartography
o ICEIS 2006, 8th International Conference on Enterprise Information Systems 
(ICEIS), Paphos -Cyprus.
> Leaders and Leadership: A Corpus-based Approach for Evaluating Evolution of 
Leadership
o DMA 2005, 16th Annual Conference Proceedings and Communications of UMA 
Journal - International Information Management Association. Dublin, Ireland.
> Metonyms Contained within Ontologies on a Homeland Security: Representation of 
Change in a Socio -political Paradigm
o IHC 2005, 3rd International Conference on New Directions in the Humanities, 
Cambridge, UK.
> Knowledge Dissemination and Validation: a Case of Academic Credentials
o IRMA 2005, 16th International Conference of the International Resources
Management Association, San Diego, California, USA.
The Practice of sharing specialist practice
o IACIS 2004, Fall Conference - International Association for Computer
Information Systems, Cancun, Mexico.
> Computer-Mediated Extraction of Specialist Domain Practices
o PREP 2004, Annual Research Conference in Electronics, Photonics,
Communications & Networks, and Computing Science, Hertfordshire, UK.
> Artificial Intelligence Applications and Implications in Knowledge Management
o ECKM 2001, European Conference on Knowledge Management, Bled, Slovenia.
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C h a p t e r  2  
M o t i v a t i o n  a n d  B a c k g r o u n d
The end of the so-called post-modern age (c.l980) has been marked by major social and 
political changes throughout the world: we are living in a post-industrial society. In this 
society, knowledge is just as much of an asset as are land, labour and capital. The 
orthodoxies of the post-modern age -  state socialism, national monopolies, cold war, and 
gender dominance for example -  have been successfully challenged. The end of the old 
orthodoxies has had a profound effect on the way global trade in goods and services is 
conducted. We have a plethora of terms signifying the end of the old order. Market 
capitalism, globalisation, customer focus, knowledge economy, and wireless 
technologies, are a few of the newly coined terms.
One hears the word change mentioned frequently and this is perhaps the characteristic of 
any upheaval. In their seminal book ‘Knowledge Creating Company...’ Nonaka and 
Takeuchi (1995) have analysed why the problems of knowledge creation and 
organisational learning are still not assessed with the highest possible competence in 
organisations of the western hemisphere, from their point of view. In particular, they 
inspected several success cases of Japanese companies, and they showed how these 
companies create the dynamics of innovation. Confronted with an environment where 
markets were shifting, and industries were unstable, the only certainty is uncertainty. 
Nonaka and Takeuchi’s analysis was done from a management point of view without 
factual direct linkages or considerations for information technology support and benefits 
at most of their citations. We attempted to build upon Nonaka and Takeuchi’s results, and 
also support processes involved from creation of knowledge to its possible diffusion. We 
have investigated how computer mediated environments, thus processing data (semi) 
automatically; can take into consideration the needs for change and innovation, illustrated 
by the flow and adaptation of knowledge. Today there is a general consensus on the idea 
that organisations camiot get and maintain effectiveness without continuous 
organisational changes allowing them to maintain their cohesive coupling with a complex 
environment. However, the characterization of factors rendering an organisation capable 
of getting and maintaining its effectiveness through organisational changes remains a 
contentious issue. Such points need be of high consideration, as concern lies in designing
10
Motivation and Background
effective computer-based support systems for cooperation among people working 
together to stimulate innovation collectively.
Nonaka et al have paid attention to the capability of organisations to learn and sustain 
their organisational learning dynamics or to create knowledge, considering it the 
necessary condition for any organisational policy advocating continuous changes in order 
to face the growing complexity of the marketplace. Relevance of the human factor in 
organisational effectiveness need be also of consideration, as learning plays a major role 
in it. Although innovation could be a matter of continuous learning and knowledge 
diffusion, it aims to understand the type of support and requirements, computer-based 
systems may offer to knowledge creation processes (Nonaka et al, 1995) and vice versa. 
In order to reach such objectives, a theoretical framework proposed by Ikujiro Nonaka 
and Hirotaka Takeuchi is adopted grounding it on the practice of adaptation and flow of 
knowledge between research and commercial documents, and vice versa. Investigating 
whether SMEs (Small to Medium Enterprise) do create dynamics of innovation through 
existence of knowledge flow and adaptation between research and commercial- types of 
corpora. Nonaka et al Knowledge Conversion Model is regarded as a model for 
managing knowledge, with case studies indicating applications in innovation and for large 
organisations and conglomerates. We are grounding such model to smaller scale 
organizations. All these issues tend to represent key research problems and areas of 
contribution Within this research framework, a case study was carried out onsite with 
SSTL, Surrey Satellite Technology Limited. Satellite manufacturing and technology is a 
rather creative and complex activity; where knowledge creation is a continuously ongoing 
process permeating both the cooperation between the product designers and their relations 
with the customers and their demands, in an innovative manner.
This thesis is about examining knowledge bottlenecks possibly faced within an 
organization and how they may be alleviated by an information system supporting 
knowledge management in an organization.
11
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2.1 S h a rin g  K now ledge am o n g st D o m ain  E x p erts
There could be a relationship between the evolution of knowledge (i.e. manufacturing of 
onboard satellite devices) and realizations of scientific discoveries (i.e. nanosatellites). 
Some may be portrayed by the terminology used within domain(s) covered by such 
science and thus its possible business applications, including the knowledge 
communicated by the domain experts. This knowledge ought to be shared amongst 
domain experts, in order to validate and recycle its underlying assumptions on a 
continuous basis. Such is as well beneficial in regards to the exploitation through reuse of 
such knowledge. In accordance to a wide range of reported case studies (Nonaka, 1995; 
Davenport 2002), this mainly occurred within conglomerate or large organizations. One 
can argue that each of the major social and political change is also accompanied by a 
technological change as well. The modern age (c.l900-1920) saw the rise of state 
socialism in tandem with the emergence of mass production, automobile industry, and 
that of telephony, or more accurately voice telephony. The post-modern (c.l940’s) age 
saw the rise of multinationals in tandem with global radio communications and 
computers. The end of the post modern age was marked by criticisms of mass production 
and hierarchical management structures in tandem with the emergence of distributed 
computing systems -  the forerunners of the Internet. In the modern and post-modern ages, 
originating respectively in the early 19th and early 20th century, wealth was associated 
with control of energy resources. According to (Boisot, 1998): “Knowledge and 
information were regarded as parameters of economic systems rather than as variables 
within them... Economic systems were construed as energy systems wherein cause and 
effect operate continuously and proportionately ... Knowledge and information are, by 
contrast, highly non-linear and disruptive”.
The post-industrial age should be more prepared for change, and seek the more positive 
form of change that is innovation, as what appears to control wealth is knowledge and 
information. However, due to such nature of innovation that is based on change we are 
faced with two types of organizational corpora, one stemming from research activities and 
the other from commercial activities. Some would argue that the term knowledge 
management seeks to affirm the same concepts that were articulated under the rubrics of 
organisational learning, TQM (Total Quality Management), BPR (Business Process 
Reengineering) and QC’s (Quality Circles), to name a few. Perhaps this indeed is the 
case. However, the case for knowledge management was initially put forward by Daniel
12
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Bell and Alan Touraine independently when they respectively wrote about the 
significance of the role of the expert class and the highly skilled technicians in the post 
industrial society. The experts and the technicians, according to Peter Drucker, the 
knowledge workers, possess one of the key assets of any organisation -  its Imowledge. 
“Workers can be managed,” said the orthodoxy of the post-modern age. Ergo, 
“Imowledge of the workers” can be. managed said an emergent orthodoxy of the post­
industrial age. There is a certain ring of truth to this claim if only accepts the broader 
claim that knowledge can be processed much in the manner data and information can be 
processed. Information can be regarded as processed data and Imowledge, in a very 
narrow sense, regarded as interpreted information. Data is an essential raw material for 
the creation of information. Peter Drucker has defined information as “data endowed with 
relevance and purpose”. Information is usually described in a communications schema 
involving messages between a source and a receiver. These messages are coherently 
packaged data. Information is most valuable when it makes a difference for the receiver to 
lmow about it. There is a value chain from data to information, and then to knowledge. 
Data is the lesult of a transaction, for instance “5000 Pounds”. It does not have much 
relevance. Information is data coherently packaged to deliver a message. It makes a 
difference to receive it. For instance, “The monthly salary of John Smith is 5000 Pounds” 
provides more meaning by packaging the value of the salary with the name of the 
employee. The relevance of information for decision-making and action depends on the 
context in which it is used. In this example, however, the information about John Smith’ 
salaiy has a different relevance when he is asking for a loan as opposed to when he is 
estimating his taxes.
Textual data is usually semantically richer than numeric data because in text we rarely 
deal with individual words but with complete text documents that have meaning per se. 
For that reason, to access structured data, we talk about “data access”, while to access a 
text document we talk about “information retrieval”, because each text document 
provides information. This information may not be relevant to the task at hand however. 
If we want to retrieve from the Internet documents referring to picture framing and we are 
not careful how we perform the search, we will end up with thousands of documents 
describing everything from cameras to the construction of houses. And even if we know 
how to establish the condition of the search in order to look for those words together, we
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will still end up with hundreds of documents related to picture framing, from which we 
have to sift those that are relevant to our task at hand. The enormous amount of 
information the user receives and is forced to digest has given birth to a term coined 
“ infoglut” by researchers. Business users are “drowning in information”, while starving 
for the insights that will allow them to make better decisions. Knowledge Management is 
assumed to be providing a framework for better access to data, more effective information 
retrieval and hence continuous creation of new knowledge. Information that is properly 
cataloged and structured, available and accessible by the right people at the right time 
becomes knowledge. Just as more tangible corporate assets like computer systems have a 
finite shelf life, so too does knowledge. Within its lifecycle, it must be available at the 
right time to be able to act upon it. Although the concept of knowledge is hard to pin 
down, and is the object of many controversies, the reality is that we all recognize 
knowledge when we see it, be it in the head of an expert that tells us how to tackle a 
particular problem, or in a document that provides us with the required elements to solve 
that problem.
2.2 M odels fo r  C rea tio n  o f  K now ledge
Some of the cited authors in the field of knowledge management have tried to provide a 
significant and diverse range of definitions for knowledge (Chae et al, 2006). Hedlund, 
for example, used ‘knowledge’ and ‘information’ interchangeably and although he 
acknowledged that they should be distinguished, his use amounts to treating them as 
identical (Hedlund, 1994). While, Myers referred to knowledge as ‘processed 
information’ (Myers, 1996). Davenport and his colleagues defined knowledge as 
‘information combined with experience, context, interpretation and refection ...a high- 
value form of information...’ (Davenport, 2000). Nonaka and his colleagues describe 
knowledge as ‘a meaningful set of information that constitutes a justified true belief 
and/or an embodied technical skill’ (Nonaka et al, 1995). The debate has continued, 
below a tabular representation of diverse knowledge definitions.
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Table 1: Definitions of knowledge
Knowledge consists of truths and beliefs, perspectives and 
concepts, judgments and expectations, methodologies and 
know-how
Karl Wiig, chairman and chief 
executive of Knowledge Research 
Institute, Inc
Knowledge is information that we have internalized; that 
is, integrated into our own internal frameworks, often 
through conversations with others.
John Seely Brown, (Ex) Chief 
Scientist, Xerox PARC
Knowledge is the interpretation of material, emotional and 
conceptual data that is accepted as fact or reality by the 
status quo.
John Balia, Director, DocuLabs
Knowledge is a high-value form of information content 
that originates and is applied in the minds of people.
Thomas Davenport, Director, 
Institute for Strategic Change, 
Accenture
Knowledge is information in action Carla O’Dell, president, American 
Productivity & Quality Center
‘Knowledge Management is ... knowledge creation, which is followed by knowledge 
interpretation, knowledge dissemination and use, and knowledge retention and 
refinement’ (De Jarnett, 1996). While Karl Wiig, considers knowledge management as 
‘the systematic, explicit, and deliberate building, renewal, and application of knowledge 
to maximize an enterprise’s knowledge-related effectiveness and returns from its 
knowledge assets’ (Wiig, 1997). Hence, knowledge management may help an 
organisation to gain insight and understanding from its own experience. Specific 
knowledge management activities can help focus the organisation on acquiring, storing 
and utilizing knowledge for such things as problem solving, dynamic learning, strategic 
planning and decision making. It also protects intellectual assets from decay, adds 
intelligence to firms and provides increased flexibility.
One could consider Knowledge Management as a framework providing the ability to 
utilize the available knowledge resources effectively for organisational benefit and 
advantage. Essentially, it can be evident in organisational processes, through the 
combination of data and information sources, the processing capacity of Information 
Technology solutions linking people, and the creation and sharing of knowledge
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throughout the organisation. Such may lead us to assume that organisational processes 
attempt to seek synergistic combination of data and information processing capacity of 
information technologies, with the creative and innovative capacity of human beings -  the 
knowledge workers.
The novelty of an artefact is also in the novel ways it can be used, e.g. minimal 
maintenance photocopier for domestic use; previously photocopiers were high 
maintenance artefacts to be used only in an office. Additionally, and perhaps more 
importantly, the successful production of the artefact changes existing norms within an 
organisation itself. Not only product line mix might be changed, it may be accompanied 
by new management structures. Nonaka and Takeuchi consistently emphasize the 
interplay between knowledge that has been formalised (can be rendered into documents) 
and knowledge, which is largely based on experience and tends not to be formalised or 
documented, leading to a knowledge dichotomy:
• Explicit Knowledge is characterised as being formally structured in writing or 
some predefined form.
• Tacit Knowledge is characterised as being non-verbalised, intuitive, and 
unarticulated.
According to Nonaka and Takeuchi, a close interaction between the knowledge creating 
crew should always exist, and shall be self-motivated. Its goal was to precipitate change 
within the organisation or for organisational knowledge creation purposes. Being as well 
manifested in the knowledge conversion modes presented in Figure 2.
To
Tacit Explicit
Socialization Externalisation
Tacit
From
Internalisation Combination
Figure 2: Nonaka et al Knowledge Conversion M odel (1995)
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Nonaka and Takeuchi propose to understand organisational knowledge creation in a five- 
phase model (Figure 3), which is closely related to these knowledge conversion 
processes. Comprising the following steps,
(Nonaka and Takeuchi, 1995, p.84)
1. Sharing of tacit knowledge
2. Creating Concepts
3. Justifying Concepts
4. Building an Archetype
5. Cross Levelling of Knowledge
• Socialization
• External isationt
l t f
—► • Internalisation
• Combination
Figure 3: Five-phase model of the organisational knowledge creation process.
Hence, Nonaka and Takeuchi argue that the reason some of the Japanese companies have 
succeeded was that they focused on creating new knowledge. This started with informal 
meetings between the practitioners within an organisation to share knowledge across and 
within disciplines, followed by the ‘creation’ of new concepts and their justification. The 
next step was the development of the archetype followed by ‘cross-levelling of 
knowledge' across the organisation. The knowledge engineers facilitated the discussion 
amongst the practitioners, which lead to the development of archetypes. The knowledge 
engineers also kept the knowledge officers informed by passing on the essence of the 
discussions and key features of the archetypes. This close interaction between: the 
knowledge creating ‘crew’, the practitioners, engineers and officers, was by and large 
self-motivated and its goal was to precipitate change within the organisation through the 
creation of new organisational knowledge (Nonaka et al, 1995).
Assumptions about the knowledge conversion modes and knowledge creation processes 
are transcribed below (Nonaka et al, 1995). Such is asserted to occur in conglomerates or 
large organizations.
“ ...The organisational knowledge-creation process starts with the sharing of tacit 
knowledge, which corresponds roughly to socialization, since the rich and untapped 
knowledge that resides in individuals, must first be amplified within the organisation. In 
the second phase, tacit knowledge shared by, for example, a self-organizing team is
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converted to explicit knowledge in the form of a new concept, a process similar to 
externalisation. The created concept has to be justified in thee third phase, in which the 
organisation determines if  the new concept is ti'uly worthy of pursuit. Receiving the go- 
ahead, the concepts are converted in the fourth phase into an archetype, which can be the 
form of a prototype in the case of “hard” product development or an operating 
mechanism in the case of “soft” innovations, such as new corporate value, a novel 
managerial system, or an innovative organisational structure. The last phase extends the 
knowledge created in, for example, a division to others in the division, across other 
divisions, or even to outside constituents in what we term cross levelling of knowledge.”
Nonaka et al’s knowledge conversion model assumes tacit knowledge can be transferred 
through a process of socialization into tacit knowledge and that tacit knowledge can 
become explicit knowledge through a process of externalisation. The model also assumes 
that explicit knowledge can be transferred into tacit knowledge through a process of 
internalisation, and that explicit knowledge can be transferred to explicit knowledge 
through a process of combination. Accordingly, the knowledge conversion processes may 
be mapped onto an exemplar set of events in association with how knowledge is 
converted from one state to another,
Socialization, everyday comradeship
- Externalisation, formalizing a body & framework for knowledge
- Internalisation, translating theory into practice
Combination, combining existing theories
Boisof s knowledge management model on the other hand, reported in 1987 relies on the 
observation that knowledge is either codified or uncodified, and as diffused or undiffused, 
within an organisation. Boisot uses the term ‘codified’ to refer to knowledge that can be 
readily prepared for transmission purposes (i.e. scientific, financial data). The term 
‘uncodified’ refers to knowledge that cannot be easily prepared for transmission purposes 
(i.e. experience). The term ‘diffused’ refers to knowledge that is readily shared while 
‘undiffused’ refers to knowledge that is not readily shared.
18
Motivation and Background ,
" . v ' Undiffused Diffused
Codified
Proprietary Knowledge Public Knowledge
Uncodified
Personal Knowledge Common sense
Figure 4: Boisot’s KM model (Boisot, 1987)
Some models in the literature represent knowledge management as essentially the 
management of Intellectual Capital. Consider, for example, the intellectual capital model 
is the Skandia IC model. The model assumes intellectual capital or knowledge 
management can be segregated into human, customer process, and growth elements that 
are contained in two main categories. Having human capital and structural capital 
integrated. The model presupposes a very scientific approach to knowledge and assumes 
it can be commoditised. Skandia was the first company in the world to publish a 
supplement to its annual report on the company’s intellectual capital philosophy and 
activities. (Chase, 1997) However, this intellectual capital view of knowledge 
management ignores its political and social aspects. Also, like Nonaka's model, it 
assumes that by attempting to manage knowledge. We are to decompose it into objective 
elements rather than being a socio-political phenomenon for instance (i.e. collective 
behaviour). This mechanistic and systematic approach can result in simplistic mechanized 
approaches to complex social-related issues (i.e. strategies and policies for rewards and 
recognition, power relations, empowerment etc.)
S k a n d ia ’s  In te lle ctua l C a p ita l N a v ig a to r  F ra m e w o rk
Figure 5: (Chase, 1997)
19
Motivation and Background
The Skandia example gives a strong emphasis to measurement associated with 
decomposed elements of knowledge management assuming it can be tightly controlled 
and ignoring some characteristics of its hybrid nature, as is the case for intangible assets. 
Unfortunately such approach can result in attempts to fit objective measures to subjective 
elements. In summary, intellectual capital models are mechanistic in nature, and assume 
that knowledge can be treated as an asset, similar to other kind of assets.
Socially constructed models of knowledge management reflect knowledge resources that 
are intrinsically linked within the social and learning processes within the organisation. 
There is a large area of commonality between these types of models and those models 
seeking to represent the learning organisation. A typical example of these types of models 
is Demeresf s knowledge management model, as the Figure below portrays.
Knowledge Construction
Knowledge Embodiment t Knowledge Dissemination
Use
Figure 6: Demerest knowledge management model (Demerest, 1997)
The model emphasizes the construction of knowledge within the organisation. This 
construction is not limited to scientific inputs but is seen as including the social 
construction of knowledge. The model assumes that the constructed knowledge is then 
embodied within the organisation, not just through explicit programs but also through an 
integrated process of social interchange. Following embodiment there is a process of 
dissemination of the espoused knowledge throughout the organisation and its environs. 
Ultimately the knowledge is seen as being of economic use in regard to organisational 
outputs. Nonetheless, the model in figure above is attractive in that it does not assume any
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given definition of knowledge but rather invites a more holistic approach to knowledge 
construction.
Nonaka and Takeuchi have discussed a number of case studies ranging from development 
of new cars, to homemade bread machines. These case studies included automaker 
Honda, office equipment people at Canon, consumer products organisations within 
Matsushita, and consumer electronics of Sharp. It is postulated that the reason behind 
which these organisations were able to monitor and adapt to changes within their 
organisations, and within those of their customers, is primarily through development of 
new concepts and artefacts. Each of these organisations had a so-called “Knowledge 
Creating Crew”, the motivators. The knowledge engineers were motivating Research & 
Development efforts of so called knowledge workers, whilst attempting also to motivate 
senior management, so called knowledge officers. The knowledge engineers supported 
innovatory knowledge workers by exposing them to customers’ needs, and by creating 
large interdisciplinary teams that included representatives from customers, sales, 
marketing, and also those scientists and technologists whose views would be important if 
those innovative ideas were converted to cost-effective manufacturable artefacts. For 
Nonaka and Takeuchi, what the knowledge creating crew does is to explore ideas, build 
and study prototypes and archetypes, and from a collective discussion emerges a new 
artefact.
We have used some of Nonaka and Takeuchi’s success stories in order to exemplify and 
compare against. We have studied how knowledge flows and may get adapted within 
innovative organisations, with specific reference to satellite technology venture.
2.3 D issem ination  o f  P rac tic e
Practice, within the context of our research can be referred to as the habitual way of 
pursuing a scientific activity (being it experimental, development, and so forth). Thus is 
manifested by the knowledge involved and invoked by domain experts taking part in such 
activity.
To disseminate, is “...to spread abroad, diffuse, promulgate: opinions, statements, or 
knowledge, et cetera” (OED). Thus, disseminating practice is compounded further by the 
tacit elements within it, as it is assumed to be a type of knowledge, thus is attributed 
similar characteristics. However, for the purposes of this research, we are considering
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dissemination of practice to be an instrument of the flow and adaptation of knowledge 
within and across from a domain (between research and commercial corpus). As we 
assume that recorded and reported knowledge is on the specialist practice followed within 
the domain or organization.
Scholars like Drucker and Nonaka have argued that knowledge represents one of the few 
sources of comparative advantage. Sharing knowledge within an environment or a 
community of knowledge workers (Baalen et al, 2005; Lin et al, 2006) is what allows for 
sustainable competitive advantage. The practice of managing knowledge takes the power 
of knowledge to the individual knowledge worker, group, or organisational level 
(Davenport et al, 2000). Within knowledge management, current survey work identifies 
knowledge transfer as a key area in need of additional research, indicating that there are 
“large gaps in the body of knowledge in this area” (Alavi et al, 2001). If we accept that 
knowledge is an entity that can be transferred (Brown et al, 1998), then familiarity with 
other transferable entities (e.g. electricity, fluids, manufactured items, cargo) leads us to 
conceptualize this phenomenon in terms of its flow or dissemination. We leverage our 
understanding of well-defined flows, and those being investigated from both scientific 
and organisational domains to help hypothesise the phenomenology of knowledge flow 
and dissemination of practice in particular.
The primary objective of knowledge flow is to enable the transfer of capability and 
expertise from where it resides to where it is needed - across time, space and 
organisations as necessary. The problem is, knowledge is not evenly distributed through 
the enterprise. Exacerbating this problem is the dearth of information systems available to 
enable such timely and effective flows and adaptation Notwithstanding the many 
contemporary information systems labeled “Knowledge Management Tools or Systems” 
(e.g., groupware, web portals, search engines) that are available and being employed 
intending to enhance the flow of knowledge through many enterprises, few such tools 
even address knowledge as the focus or object of flow. Rather, nearly all-contemporary 
information systems focus instead of the transfer of information and data, which are 
qualitatively different across numerous dimensions (Davenport et al, 2000; Teece, 1998). 
Further, the few theoretical knowledge-flow models available (i.e. Dixon, 2000; Nonaka
1994) have not yet been developed to a point where they can effectively inform the design 
of information systems and business processes to enable, automate and support 
knowledge flow and especially dissemination of practice in an organisation.
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A survey of current attempts to manage knowledge (Nissen et al, 2000) shows that such 
system and process design is accomplished principally by trial and error, one of the least- 
effective design approaches known. The research described in this document builds upon 
and extends current theory pertaining to Imowledge flow and dissemination of practice 
and focuses, in particular, on investigating their dynamics to inform the design of 
information systems and business processes. One of the best-known theoretical treatments 
of knowledge flow, which may potentially be applied to dissemination of practice, to date 
stems from Nonaka (1994) in the context of organisational learning, this work outlines 
two dimensions for Imowledge:
❖ Epistemological, the study or a theory of the nature and grounds of Imowledge 
(Webster’s New Collegiate Dictionary)
❖ Ontological, relating to or based upon being or existence (Webster’s New 
Collegiate Dictionary)
The epistemological dimension depicts a binary contrast between explicit and tacit 
Imowledge. Explicit Imowledge can be formalized through artifacts such as books, letters, 
manuals, standard operating procedures, and instructions, whereas tacit Imowledge 
pertains more to understanding and expertise contained within people’s minds. The 
ontological dimension depicts knowledge that is shared with others in groups or larger 
aggregations of knowledge workers across the organisation As presented by Figure 2, 
Knowledge Conversion Model, Nonaka et al uses the interaction between constituents of 
knowledge, tacit and explicit as the principal means for describing Imowledge flow and 
hence conversion. This flow is roughly characterized through the four stages described by 
such model.
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Quantitative Approaches Qualitative
Back end Processes t'rQUf yid
Figure 7: Knowledge Management framework based on literature review, partly adapted 
from Jang-Hwan. L. et al (2001)
The diagram above shows the extant extent of practices needed to fuse together technical 
and managerial approaches towards attempts for managing knowledge. Hence (semi) 
automatically monitoring the dissemination of practice within an organisation This thesis 
tends to cover managerial approach through the observational study and technical 
approach through the text-based study, as an attempt to manage and in particular model 
the diffusion of specialist knowledge.
2.4 S pecialist L an g u ag e  an d  K now ledge o f a D om ain
An assumption made is that the terms that are mentioned most often are the terms that 
reflect the greatest concerns; frequency is generally assumed to be a correlate of 
acceptability (Quirk et al, 1985). While this may be true in some cases, there are several 
counterpoints to consider when using simple word frequency counts to make inferences 
about matters of importance. One thing to consider is that synonyms may be used for 
stylistic reasons throughout a document and thus may lead the researchers to 
underestimate the importance of a concept (Weber, 1990). Also to bear in mind that each 
word may not represent a category equally well, as unfortunately, there are no well-
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developed weighting procedures, so for now, using word counts requires the researcher to 
be aware of this limitation. Furthermore, Weber reminds us that, “... not all issues are 
equally difficult to raise. In contemporary America it may well be easier for political 
parties to address economic issues such as trade and deficits than the history and current 
plight of Native American living precariously on reservations.” (1990, p. 73). Finally, in 
performing word frequency counts, one should bear in mind that some words may have 
multiple meanings. For instance the word “state” could mean a political body, a situation, 
or a verb meaning “to speak”. A good rule of thumb to follow in the analysis is to use 
word frequency counts to identify words of potential interest, and then to use a Key Word 
In Context (KWIC) search to test for the consistency of usage of words.
Most qualitative research software (i.e. System QUIRK) may allow the researcher to pull 
up the sentence in which that word was used so that he or she can see the word in some 
context, for instance the set of compound terms generated for the specialist corpus by 
System QUIRK. This procedure will help to strengthen the validity of the inferences that 
are being made from the data. Certain software packages are able to incorporate artificial 
intelligence systems that can differentiate between the same words used with two 
different meanings based on context (Rosenberg et al, 1990). Such analysis of text 
repositories extends far beyond simple word counts. However, what makes the technique 
particularly rich and meaningful is its reliance on coding and categorizing of the data. The 
basics of categorizing can be summed up in these quotes: “A categoiy is a group of words 
with similar meaning or connotations” (Weber, 1990, p. 37); “Categories must be 
mutually exclusive and exhaustive” (GAO, 1996, p. 20). Mutually exclusive categories 
exist when no word falls between two textual data categories and subsequently may lead 
to the belief that there is no associated, related, or possibly elicited best practice within 
what textual content that is prescribed between the two textual data points. A requirement 
of exhaustive categories is met when the textual data language represents all recorded 
words without exception.
However, due to nature of specialist terminology and its ongoing changes in linguistic 
genre correlated with the archetypal developments and due to subsequent lagged 
linguistic standardization. A knowledge spiral (Nonaka et al, 1995) presented below; on 
the organization in which the observational study is conduced. Such knowledge spiral 
may represent the possible archetypal developments within temporal periods of the
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lifetime of the organization, adapting a BNSC (British National Space Centre) 
terminology for transcribing products and services offered.
Knowledge
Evolution Late 1990’s
Figure 8: A Knowledge Spiral (Nonaka et al, 1995) on Surrey Satellite Technology Limited, 
terminology adapted from BNSC (British National Space Centre, definition of UK Space sector)
We are inclined to state that a language genre and its specialist nature an organization is 
to utilize may be providing explications that we (populace) may comprehend for 
archetypal changes and technologically aided developments. Thus, evolution of 
knowledge within such context specific organisation may be modeled.
As explicit Imowledge in investigation will be covered through content and context 
provided by specialist text repositories collated, a promising medium for storing ‘traces’ 
of knowledge. Accordingly, modelling and observing change of language over a fixed
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period of time, as an attempt to extrapolate its future behaviour in retrospect to specialist 
practice in use. Such may be leading to an automatic framework for its elicitation, but is 
not within the scope of this thesis.
2.5 S u m m ary
It may be a concern for organisations touting for innovation but in many cases, some 
useful ideas may already exist in some form. The key is to capture the existing knowledge 
from within, and outside, the organisation and adopt those ideas that are relevant.
Creating knowledge but not sharing it, or finding that other groups cannot learn it, makes 
knowledge creation less relevant. If knowledge is transferred successfully, but not first 
validated, then lots of costly fads will sweep an organisation. Hence, we will be 
investigating knowledge conversion model (Nonaka et al, 1995) in the management of 
knowledge diffusion following its creation Through the observational study and text- 
based study, based on empirical evidence retrieved from an organization and its
i
environment, such investigation and extension of knowledge conversion model is to take 
place.
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C h a p t e r  3  
M e t h o d
Nonaka et al’s (1995) knowledge conversion model is intuitive. It is based on long 
experience and judgement. Such model emphasizes the importance of practice, 
knowledge amongst knowledge workers. The case studies produced were between 
researchers, practitioners, and managers. There was transfer of knowledge from 
researchers to knowledge workers. Such has yielded a contingency table for the transfer 
of knowledge, so-called knowledge conversion model that generates four knowledge 
conversion modes. Such model is plausible but remains largely intuitive.
Our interest is tacit to explicit knowledge conversion (extemalization) and explicit to 
explicit knowledge conversion (combination). The reason we have studied an SME 
(Small to Medium Enterprise) because it would appear that knowledge would be shared 
because smaller groups would get together easily, i.e. no logistics involved. As well as it 
appears that in a SME knowledge bottlenecks which are characteristic of large 
organizations would not exist Being in relation to ire size of SMEs, managers are 
expected to interact with and understand needs and requirements of knowledge workers. 
Consider an organization like SSTL, Surrey Satellite Technology Limited, we focused on 
the interaction between knowledge engineers and knowledge practitioners, and were 
aiming to see how knowledge is shared.
In order to investigate the gap in knowledge diffusion within SSTL, we did an 
observational study, and a study of language used in satellite engineering in general Both 
studies have an empirical basis.
Diffusion of knowledge within organizations, may take different forms and mediums. In 
this thesis, knowledge diffusion is regarded as a two tier process. Involving the flow of 
knowledge (displacement of belief) and its adaptation (replacement of belief), we looked at:
Employee to employee knowledge diffusion (online, synchronous feedback): Through the 
questionnaire survey (and face to face interviews).
Employee to organization knowledge diffusion (offline, asynchronous feedback): Partial 
coverage through the questionnaire survey, but analysis of knowledge diffusion is mainly 
driven by results from the lexical analysis (single words and compound terms) of the
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collated sets of documents. Those are of research (i.e. higher education institution, 
specialist research groups) and commercial (i.e. spin-offs of higher education institution, 
domain specific enterprise) nature and source. A bimodal research method was followed.
Inclusive of
- Observational study: questionnaire and interview based
- Historical study: analysis of text repositories. Involving extraction and modelling of 
specialist terminology collated from: public domain publications (i.e. NASA, BSI, and 
BMP), specialist domain publications (i.e. Surrey Space Centre and SSTL).
Knowledge Adaptation
Observational Study
Knowledge Flow
Figure 9: A methodology for examining Imowledge flow and adaptation
Figure 9, represents a relational view of the methodology, integrated within the possible 
set of agents for knowledge diffusion. Whereby knowledge is assumed to flow among or 
across from Imowledge workers, to the organization, then to worldwide (horizontally), but 
the adaptation phase comes into place once knowledge is personalised and applied 
(vertically). However, such methodology was implemented in the specialist nature of the 
domain of investigation.
3.1 In tro d u c tio n
The space industry in the United Kingdom has survived many changes of direction over 
the years and has continued to be remarkably successful in the face of limited government
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Research & Development funding and support (according to data from British National 
Space Centre). The success of the industry can be attributed primarily to the existence in 
the UK of a liberalised commercial regime and a strong military space programme 
(Source: BNSC). Through various partnerships the UK Space Industry has been able to 
share technical expertise, commercial capability as well as the burden of funding, an even 
industry best practice club is in place -  SIBPC, Space Industry Best Practice Club. In 
common with the USA, but unlike former eastern European bloc countries and even 
Western countries with government controlled aerospace industries. The UK Space 
industry is made up of commercial organisations, and builds on expertise in academic and 
government bodies. Most space businesses in the UK are fully commercial. The military 
component of this business has been important for over twenty previous years, but 
increasingly the civil component is tending to dominate. British universities and 
associated institutes are particularly strong in the space field and many private research 
organisations provide a bridge between academia and the commercial world. The result is 
an innovative, growing, export-oriented and globally competitive space industry. One of 
which is SSTL, Surrey Satellite Technology Limited. (Source: BNSC)
Thus, provided a medium to conduct research and probably validating assumptions and 
hypothesis made within the scope of this thesis. For such, a set of analytical approaches 
were used, fonning the basis of the major case study conducted within the organization 
With its numerous applications, space activities directly and indirectly affect our daily life 
and contribute to the evolution of our community. Due to their intrinsic quality, satellites 
transmit an ever-increasing volume of information, which is vital to organisation, and 
operation of post-modern society. Space has opened new markets in the past decades and 
will go on opening new ones in the future. Thus, the different applications of space 
technologies are nowadays-indispensable instruments for sovereign Nations and space is 
used by them as a strong and powerful political instrument. This may sound well, though 
vast amounts of data are being created and left behind. Thus we have attempted to capture 
some of the textual data stemming from such a research and development driven industry 
in general, and the organization being studied in particular. Being composed of and 
organized based upon research and commercial types of corpus.
For the historical study, we believe to have collated a special corpus according to the 
notions of Sinclair (1995) and a historical coipus according to the notions ofHunston 
(2002), whereas the Sinclair has identified five types of corpora:
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1- Reference corpus: designed to provide comprehensive information about a 
language. It aims to be large enough to represent all the relevant varieties of the 
language, and the characteristic vocabulary. In a reference coipus there are large 
numbers of heavily overlapping varieties, sharing the bulk of their vocabularies 
and almost all the syntactic rules.
2- Monitor corpus: like a reference corpus, but constantly refreshed with new 
material, while old material is removed to archival storage. It aims to provide an 
up-to-date picture of the language.
3- Parallel corpus: collection of texts, each of which is translated into one or more 
other languages. It aims to aid translation processes.
4- Comparable corpus: similar texts in more than one language. It aims to compare 
different languages or varieties in similar circumstances of communication.
5- Special corpus: Sinclair (1995) mentioned what he called ‘special corpora5 during 
his discussion of the reference corpus. Special corpora are made with texts of a 
particular type. These texts can be differentiated clearly from general language 
texts. These texts show not only quite a number of the grammatical and lexical 
features of general language, but they also have unique patterns which 
differentiate them clearly from the general varieties of the language. Special 
corpora aim to be representative of a given type of discourse and hence can be 
used to investigate a particular type of language.
In addition to the above types of corpora, Hunston (2002: 14) adds the following:
6- Learner corpus: collection of texts produced by learners of a language. It aims to 
identify in what respects learners differ from each other and from native speakers.
7- Historical (diachronic) corpus: texts from different periods of time. It aims to trace the 
development of language over time.
It is clear that Sinclair and Hunston classify corpora according to linguistics interest. In 
the above mentioned types of corpora the aim was to study and to investigate the 
language itself. Possibly instead of using corpora to study language, the corpora (and 
therefore language) can be used as a tool to solve other problems in different fields 
namely information retrieval (IR) or text categorization. So instead of the language being
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the problem or the research question, the coipus and language become part of the solution 
as it is perceived to represent the belief and thus knowledge of a given domain.
For creating a corpus for studying the transfer of knowledge from research laboratories to 
the possible artefacts based on the flow and adaptation of knowledge within an 
organization or (sub) domain (s) - that is knowledge in basic research documents to 
applied commercial documents we will need the following (according to AfThubaity, 
2004). Although, not all archetypes are patent-able, it depends on whether the knowledge 
is new or consolidated.
(a) A reference corpus that contains a representative sample of research papers 
particularly journal papers and conference proceedings, state of the art reports, especially 
road maps and advanced text books and monographs. The relationship between these 
three types of texts is a complex one and there may be significant overlap between the 
contents of the three. The reference will be diachronically organized to reflect the lexical 
preferences and conceptual fashioning of the scientists; and,
(b) A monitor coipus that will constantly be refreshed by new patents and which will have 
the provision for archiving old patents. Both the corpora will be specialized text corpora 
and organized diachronically.
But due to the scope and nature of our study, patent documents were not the monitor 
coipus, as opposed to the worldwide avail, specialist, research and commercial corpora 
(for example: SSTL, Surrey Space Centre, Swedish Space Coip, and related).
3.2 O pin ion  E lic ita tio n
Yin (1994) identified five components of research design that are important for case 
studies: the study's questions, its propositions, its unit (s) of analysis, the logic linking the 
data to the propositions, the criteria for interpreting the findings.
The above components were integrated within the observational study, as guidelines to 
the formulation of the different stages involved within the conduct of this research, from 
the pilot run of the survey study, to the intranet-based survey and historical studies. In 
which the intranet-based survey seemed to generate interest, impact and a set of internal 
actions. Supported as well by over 30% participation rate for the intranet-survey, and
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being composed mostly by middle to senior managers. Evidence of knowledge diffusion 
and support for it was manifested as outlined in the table below.
Table 2 shows how knowledge bottlenecks have been looked upon during the flow and 
adaptation of knowledge amid agents involved in its diffusion. Through the observational 
study and the historical study, behaviour between agents was modelled using the 
techniques prescribed below.
Table 2: Knowledge diffusion in the environment of a small organization
Agent A Agent B Artefact Technique
Person Person Opinion, practice, know-how, 
organizational structures
Questionnaire- 
based study
Person Organization PhD Dissertation, Research 
Publications, technical reports
Text Analysis
Organization organization Specialist documents (i.e. technical 
documents, technology-specific 
documents, missions documents)
Text Analysis
Organization Worldwide Specialist documents (i.e. technical 
documents, technology -specific 
documents, missions documents)
Text Analysis
The intranet-based survey study had 5 sections, stretching to cover possible areas of 
applications and implications for knowledge diffusion within an organization, namely - 
Knowledge Management Awareness and Commitment, External Environment, 
Information Technology, Knowledge Maintenance and Protection, and Organizational 
Issues.
On the other hand, for our historical and special coipus, ve followed where applicable 
and pertinent, Atkins et al’s (1992:2), five principal stages for coipus building. Outlined 
in table 3:
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Table 3: Stages for building a corpus (Atkins et al, 1992:2)
Stage Description
Specification and design Coipus type is identified taking into account sample size, 
language varieties and the time period to be sampled.
Computer Hardware and 
software
Hardware and software needs for the coipus project are estimated
Data capture and mark-up The data/texts are captured and transformed to electronic form via 
OCR, keyboarding, or audio transcription. The captured files are 
then marked-up with embedded codes containing text features.
Coipus processing Includes basic tools, i.e. word frequency lists, concordance, and 
interactive standard queiy tools and tools for lemmatization, 
tagging, collocation etc.
Corpus growth and feedback New materials may be added to the coipus or some of the old 
materials may be deleted according to feedback from previous 
analysis to reach a balanced and enhanced coipus.
Specification and design of a corpus and its processing are the most important steps in 
building the corpus and for any kind of subsequent study. Second and fourth stages are 
not so important due to the technological advances in computer hardware and software. 
The importance of the last stage depends on the nature of the study. Studying the state of 
the specialist terminology is considered important for the study of the language discourse. 
Corpus-based studies are empirical and depend on both quantitative and qualitative 
analytical techniques (Biber et al, 2002). Therefore to get results have an important effect, 
the corpus must be sampled and created carefully: “the decisions that are taken about 
what is to be in the corpus, and how the selection is to be organized, control almost 
everything that happens subsequently. The results are only as good as the corpus” 
(Sinclair, 1991:13).
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3.3 M odelling  Scientific C h an g e  a n d  T echnolog ical In n o v a tio n
Based on Nonaka and Takeuchi’s (1995) knowledge conversion model, information 
systems facilitating dissemination of practice identify the following knowledge 
conversion processes:
Socialization: sharing of experiences through observation, creation, and practice. It 
generally occurs through workshops, seminars, apprenticeships, and conferences, et 
cetera.
Externalisation'. the conversion of tacit knowledge (i.e. what was learnt) into an explicit 
form (i.e. written report).
Combination: the exchange of explicit knowledge, its dissemination.
Internalisation', the process of experiencing knowledge through explicit data-feeds, i.e. 
synthesize results of data analysis, with those gathered from leading conferences, 
workshops et cetera.
Knowledge has to be preserved and leveraged from individuals to the organisation. Thus 
the learning and innovative organisation will be able to continually leam and improve. 
Knowledge management has multiple aspects such as socio-cultural, organisational, and 
technological. In this research we address the technological side, within computer 
mediated environments. Such environments are grounded to the belief that they deal with 
various aspects of supporting sharing knowledge through varying organisational 
conditions. Facilitating communication of scientific change, and technological innovation 
through different sets of information systems remains at the core of such support. For 
which a few are outlined below,
Expert Networks
Expert networks provide a forum for people who need to establish knowledge sharing 
focused on solving a problem. Expert networks are typically based on peer-to-peer 
support. These kinds of systems may aid geographically distributed and specialist 
organisations. Expert networks often emphasize the importance of acknowledging that 
most knowledge cannot be made explicit and stored in a computer, but will reside in the 
brains of experts. Peer-to-peer is tacit-to-tacit (socialization) when experts use a chat tool 
to communicate, but it is tacit-to-explicit (externalisation) when solutions are stored for
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future use and reference. One could also argue that an explicit-to-tacit (internalisation) 
conversion occurs when someone finds a solution to a problem in the knowledge base of 
stored solutions and applies it to solve their task. Common features include expertise 
brokerage and expert identification. Other features are communication and collaboration 
between people and the capture of questions and answers. These tools typically track and 
rate expertise, customer satisfaction, and rewards that are handed out to people who 
contribute to the success of the system. Thus, expert networks may prove profitable for 
learning organisations. Development of systems for space explorations is often a human 
and knowledge intensive activity (not forgetting technological input) and most knowledge 
may be tacit and will never become explicit. It will remain tacit because there is no time 
to make it explicit, with considerations for lesser and lesser time available for research 
and development divisions in organisations to market a new product. In such scenario, 
Expert Networks can provide a solution as they can reduce the time spent by satellite 
engineering experts in search for specialist domain knowledge. According to NASA, 
“People - Finder Systems” are knowledge repositories that attempt to manage knowledge 
by holding pointers to experts who possess specific knowledge within an organisation 
Expert Seeker, being funded by the NASA Faculty Awards for Research (FAR), and is 
perceived to be in the category of People-Finder knowledge management systems, aims to 
help locate intellectual capital within NASA-KSC (Kennedy Space Center), and it is this 
particular characteristic that differentiates Expert Seeker from SAGE (the latter is a 
knowledge management system to find experts within the Florida Universities). Thus, 
Expert Seeker represents an important first step towards achieving “automatically” and 
“intuitively” the discoveiy and identification of intellectual capital within the organisation 
(NASA-KSC).
Managing Competences and documents
Along with document management (DM), competence management (CM) is viewed as 
one the most basic knowledge management activities. If DM deals with the organisation’s 
explicit knowledge assets, then CM handles its tacit knowledge. Organisations need to 
develop ‘knowledge maps’ in terms of where knowledge items are and who knows what. 
Once such a knowledge map is in place it can be used to identify appointed and de facto 
experts, to staff in new projects based on skills and experiences acquired, to identify gaps 
in expertise that may indicate the need to hire new people, or to develop training
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programmes. Knowledge maps can also be used to identify core competencies for 
organisational marketing purposes (internal). The knowledge conversions supported by 
such CM tools are mostly explicit-to-explicit (combination) because they are based on 
repositories in which information about possession of knowledge is stored. One can argue 
that tacit-to-explicit Externalisation) Imowledge conversion takes place when people 
create profile about their own knowledge. One can also argue knowledge creation takes 
place when CM system analyses the stored information and generates knowledge map 
showing who knows what, or what competence the organisation has or does not have.
Profiles of employees, customers, subcontractors, vendors, partners, projects, and 
positions can be generated, which also leads to identification of and searches for experts. 
Some tools automatically create competence profiles by mining various sources of 
information. Profiling mechanisms extract terms and phrases from email communications 
and documents produced or shared by individuals. Each user profile provides a detailed 
index of an individual’s Imowledge, experience, and hence practice carried out within a 
specific context or specialism. A set of profiles, therefore, represents a composite 
‘snapshot’ of the expertise within an organisation. Competence management can help 
build structures and frameworks for capturing key information that can help retain some 
Imowledge when employees leave or become unavailable.
In terms of knowledge management, the documents produced by organisations represent 
their explicit document knowledge. New knowledge can be generated from documents as 
de facto experts can be identified based on authors of documents. Document management 
systems may enable explicit-to-explicit (combination) Imowledge conversion. One could 
argue that a form of tacit-explicit (externalisation) knowledge conversion occurs when 
experts are determined based on the documents they authored, possibly leading to 
knowledge creation being driven by expert identification. Common needs that arise in a 
document-sharing environment are related to identifying the latest version of a document, 
accessing documents remotely and sharing the documents in workgroups. Document 
management systems offer features that include storing and uploading of documents, 
version control, organisation of documents in different ways, search and retrieval based 
on indexing techniques and advanced searching mechanisms, and access from any web- 
technology computer-mediated environment (i.e. Baecker et al, 1996).
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Knowledge Discovery
The goal of this category of tools is to generate new knowledge from existing data,
information, and knowledge bases. Examples of tools include visualization and data
mining, as well as analysis and synthesis tools. Data mining tools try to reveal patterns 
and relationships between data and generate new knowledge about the underlying data
and what it represents. Knowledge management tools often deal with raw data and
singular data points, yet in order to create theories, these data points need be analysed. 
Raw data and singular data points are, for example, documents, frequently asked 
questions, lessons learned, and other knowledge items stored in knowledge bases. Such 
tools can also be used to analyse knowledge bases in order to generate more knowledge 
items, for instance when deriving better practices based 011 lessons learned and frequently 
asked questions. The knowledge conversion that takes place as a result of data and 
knowledge discovery is explicit-to-explicit (combination) due to the fact that all 
knowledge in the knowledge base is already explicit and the discovery process creates 
new explicit knowledge based 011 it. One could also argue that a portion of the explicit-to- 
tacit (internalisation) knowledge conversion occurs in the process when an expert or an 
analyst looks at the data from different perspectives and gains a better understanding of it. 
Typical features of the tools in this category provide for visualization of data in different 
ways. Features for statistical analysis are also common, along with different features for 
decision support. These features are sometimes based on artificial intelligence (Al) 
techniques that can help in the discovery process. Some tools analyse multimedia content 
and transcribe it into text, identify and rank the main concepts within it, and automatically 
personalise and deliver that information to those who need it. Delivery can occur across 
the Internet or by using other digital channels such as mobile phones, handheld 
computers, etc. Other tools are used for organizing and analysing knowledge and 
experience bases. Taxonomy editors enable classification managers to develop 
taxonomies for the experience base. Some tools connect to existing knowledge and 
experience bases and visualise their content. Analysis tools can be used to analyse growth 
trends of knowledge and experience bases, and for other related analyses (i.e. Abecker et 
al, 1998).
The discovery of better practices is very important for learning organisations, especially if 
it is a Small to Medium Enterprise, as may prove profitable, saving costs and presenting 
the set of “lessons learned -  applied” within context specific projects. Satellite
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engineering teams work on similar kinds of projects, if such is apprehended, results would 
may be achieved more easily if they followed a practice adopted by a previous project or 
team that proved to be successful, and adding to it where possible, raising the notion of 
validation that is determined by utilization.
Customer Relationship Management
A popular area of knowledge management is customer support. There are mainly Iwo 
forms of customer support tools: tools that enable customers to help themselves (self- 
help) and tools that help customer support personnel (help-desk). In some cases, vendors 
even set up areas for customers to help each other, i.e. to share knowledge about products 
and services (peer-to-peer). Customer support personnel might lack appropriate 
knowledge and consistency to deliver 24/7/365 support. This can be offset by systems 
that assist them with knowledge and support process, continuously and consistently, while 
they gain appropriate knowledge through experience. There are many cases where a high 
repeatability in the support process can be leveraged by reusing answers to the most 
common questions. Over time, support personnel also acquire a vast amount of 
knowledge about the products and services the organisation offers, as well as information 
about customers and their behaviour. This knowledge is a resource for the organisation as 
a whole and should be captured and spread. The knowledge conversion that takes place in 
customer support is mainly tacit-to-tacit (socialization), but with customer support 
systems that use knowledge bases it is possible to turn the process first into tacit-to- 
explicit (externalisation), and then explicit-to-explicit (combination). When customers 
search for (and possibly later apply) knowledge, one can argue that explicit-to-tacit 
(internalisation) conversion takes place.
Applications for customer support are often assumed to be based on knowledge 
repositories and therefore may support the entire knowledge life cycle. Systems that 
support help desks typically have features that automatically direct customer requests to 
representatives based on profiles of the customers, as well as on the expertise of the 
representative. Past customer behaviour and connections to product catalogues are other 
factors that can assist in the helping process. Support for self-help is often provided out of 
a website. Knowledge bases typically provide an interface to capture new knowledge 
about the products, services, and their use so that new cases, new incidents, and new 
lessons learned could be captured and shared, and inevitably touting for practices to be 
disseminated throughout the organisation and utilized. Online customer support often
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links the self-help with the help-desk through live chat and software systems that are 
capable of answering questions.
Keeping Siemens’ -  ICN (Information and Communication Networks) worldwide sales 
force abreast of the company's latest technology and best practices requires collaboration 
on a distributed scale. To accomplish this, sales people must be able to stay in 
communication with their fellow employees. ShareNet provided a structure in which 
Siemens’ employees can record valuable information for use by other employees on 
customer related issues on the front lines, about Siemens’ ICN customers, competitors 
and partners. Opening both formal and informal communication channels, such system 
has proven itself as a robust, scalable system (Davenport et al, 2002).
3 .4  S u m m ary
In sequel, retaining key competences within an organisation may be achieved by 
documenting current practices followed. For such to be feasible, practice need be initially 
recorded or archived (electronically) to possibly enable their subsequent elicitation. That 
in turn shall make it possible to diffuse knowledge within an organisation. Provided 
initiatives and environments are created promoting such flow and adaptation of 
Imowledge. Computer mediated environments may be providing the ease and multitude of 
functions to further enhance, support and monitor the related Imowledge conversion 
processes (knowledge conversion model; Nonaka et al, 1995), automatically based on the 
text reciting the Imowledge contained and being diffused.
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C h a p t e r  4  
I m p l e m e n t a t i o n  a n d  E x p e r i m e n t a t i o n
In order to investigate the gap in knowledge diffusion within SSTL we did cany an 
observational study. As well as a study of the language used in satellite engineering in 
general, and that stemming from SSTL and Surrey Space Centre in particular. Both 
studies have an empirical basis. The observational study (mainly questionnaire-based) 
was designed to ask questions related to knowledge diffusion within the company and 
was initially based on Liebowitz (Liebowitz, 2000). The questionnaire-based studies were 
not based on intuitions on how knowledge is managed, rather based on a set of empirical 
questions, partitioned under five sections namely:
1- Awareness and Commitment
2- External Environment
3- Information Technology
4- Knowledge Maintenance and Protection
5- Organizational Issues
We have investigated the diffusion of knowledge within SSTL, based on the practice 
within SSTL, as articulated through the questionnaire. There were two sets of 
questionnaire-based observations. The pilot study was conducted with managers and 
whereas the second run of the questionnaire was intranet-based.
According to Boeing, a satellite is something that goes around and around a larger 
something, like the earth or another planet. Some satellites are natural, like the moon, 
which is a natural satellite of the earth; scientists and technologists create another kind of 
satellites, to go around the earth and perform specific tasks. SSTL was selected due to its 
nature and location as an enterprise within its field of satellite manufacturing, in the 
United Kingdom. Being based in Guildford, Surrey, it provided an opportunity for the 
conduct of research within our objectives, source for data collection, and empirical 
evidences of the knowledge created. Such knowledge creation was achieved in different 
commercial activities (Source: SSTL), scientific research and development functions and 
hence knowledge conversion processes (knowledge conversion model; Nonaka et al,
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1995), from an SME dimension. Particular attention was paid to the extent such processes 
(socialization, internalization, externalization, and combination) could be different to 
those involved in conglomerates and larger organizations the alike of Siemens, Honda, 
Matsushita, Canon, and so forth (i.e. Nonaka et al, 1995 and Davenport et al, 2002). 
Within this research, it was assumed that Imowledge of an organization flows and evolves 
throughout time and is adapted within commercial activities as well as possibly 
communicated in the form of text documents (i.e.: Imowledge repository). Hie possible 
method(s) and support systems by which it is converted and adapted within the 
organization and across from it were examined through the observational and historical 
studies conducted. The first being introspective (in relation to proximity and its nature) 
and the latter retrospective (in relation to time) - types of study.
4.1 In tro d u c tio n  to  C ase S tu d y
The organization in which the observational study was conducted and whose collection of 
documents was examined as part of the historical study, is perceived to be an SME 
(Small-Medium Enterprise). The following table illustrates a typology of enterprises, 
according to the European Union Commission1, in which an SME is put in context based 
on three parameters: headcount, turnover, and balance sheet total.
Table 4- Enterprise typology by EU Commission
Enterprise categoiy Headcount Turnover or Ba ance sheet total
medium-sized <250 = € 50 million = € 43 million
small <50 = € 10 million = € 10 million
micro <10 = € 2 million = € 2 million
SSTL, Surrey Satellite Technology Limited, was formed in 1985 as a company wholly 
owned by the University of Surrey (and still is with a majority share) with the objective of 
exploiting the academic research within the University's Space Centre to develop and 
market “cost-effective small satellites for rapid and affordable commercial access to 
space”. SSTL is an independent commercial company employing over 200 (approximate
1 http://europa.eu.int/conini/eitterprise/enternrise nolicv/sme definition/index en.htm [last visited: 30th April, 2005]
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figure for 2005) staff whose loyalty shows through long service with the company. It is 
this commitment alongside highly focused management; according to reports from the 
organization, that allows SSTL to respond rapidly towards building space missions, 
entirely in-house, excluding launch of satellites that is outsourced to highly recognized 
partners in the field. The engineers at SSTL have accumulated many years of 
comprehensive experience and in-depth knowledge in satellite engineering. SSTL, in 
particular, has its experience and knowledge within microsatellite technology transfer and 
training programmes, i.e. space constellations, involving Korea, Portugal, Chile, South 
Africa, Thailand, Singapore, Pakistan, Malaysia, China, Turkey et cetera. These intensive 
and in-depth programmes have enabled emerging space nations to take their first steps 
into space with relatively low cost and risk by capitalising on the unique combination of 
academic and commercial activities (Source: SSTL).
4.1.1 T h e  C o m p an y
SSTL is a research and development enterprise working with the Surrey Space Centre at 
the University of Surrey's satellite engineering research group to provide rapid and cost- 
effective satellite missions. Customers and team members are provided with unique 
benefits of a respected commercial space company and a thriving academic research 
group. The Surrey Space Centre is relatively Europe's largest organisation specialising in 
small satellite engineering research (Source: SSTL). The Centre was inaugurated by Her 
Majesty Queen Elizabeth II in 1992 and is home to the University’s space related 
academic and research staff and for doctorate studies. Being located within the Surrey 
Space Centre, jointly with SSTL, the site is creating an international “centre of 
excellence” for innovative space engineering research and development.
Figures 10 and 11 below portray financial and accompanying personnel growth within 
SSTL, inline with satellite missions carried, mainly due to Research & Development 
investments and know-how accumulated over more than twenty years.
Figure 10 for turnover and Research and Development spending shows that SSTL is 
spending an approximate trend of 9.38%, 17.91%, and 19.30% from its turnover on 
research and development on innovative ideas in terms of implementation for Low Earth 
Orbit satellites, for respective years stated (1996,1997, and 1998).
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Figure 10: SSTL Turnover versus R&D spending, 1996-1998
Figure 11 for staff and personnel growth, reflects cohesive increases in personnel and 
cumulative satellite missions created, directed and monitored by SSTL. Hence, SSTL 
would rather be regarded as an investor in people. Enlivening innovation as a creation of 
mankind that in some ways is supported by technological tools. The trend of staff 
employed with respect to missions achieved, has kept rising in percentage values: 
26.67%, 20.00%, and 18.00% over the years 1996 to 1998, and even till current times.
Figure 11: SSTL staffing with respect to cumulative satellite missions
Figure below shows SSTL’s organisational structure. Though being hierarchical in nature, 
communication conduits it may exhibit or lead to; are currently conceived or assumed to 
be direct and bi-directional, by the author.
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Figure 12: Diagram showing SSTL’s organisational chart (reducedform)
SSTL is committed to providing quality products and services to all its customers, 
conforming to internationally recognised quality standards. Their quality system has 
achieved repeated successes by using professional space disciplines combined with cost 
effective engineering techniques.
4.1.2 A  K now ledge-based  O rg a n iz a tio n
SSTL, is a small knowledge-based organization, for minimalism, a knowledge based 
organisation is one where knowledge is being the dependent input variable, as the need 
would exist for organisational resources to acquire such knowledge from physical entities 
(i.e. knowledge workers) and convert it as input for electronic storage medium (s), 
making it easier for retrieval and dissemination of information. Thus, knowledge 
(encompassing data and information) would be needed for creating and offering a product 
and service line mix, including that contained in individual employees and that in SSTL 
(as a collective entity, expertise accumulated over time). SSTL’s principal assets are its 
engineers, its project managers and its researchers. Collectively, the engineers, managers 
and researchers are sometimes called knowledge creating crew (Nonaka et al, 1995). In a 
rapidly developing, high-technology field like satellite engineering, it is important to 
communicate, share and validate knowledge -  especially as much of the knowledge is
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based 011 experience. As manufacturing small range satellites requires precision, and 
hence that is gained through research, learning, and development, including the recording 
of induced aspects learnt for studies on and reuse of Imowledge through specialist 
terminology that could allow for elicitation of practice.
The Surrey Space Centre researches into many varied aspects of satellite design, control 
and applications. Spacecraft technology requires a broad range of backgrounds form 
Physics and Engineering to Mathematics and Software systems. This broad range is 
reflected in their research groups which cover many aspects of satellite technology and its 
uses, as outlined below; for the purposes of manufacturing products and developing 
services related to mini-, micro-, and nano-satellite technology.
Table 5- Research activities within Surrey Space Centre
Astrodynamics The study of the dynamics of spacecraft. This subject includes 
mission analysis, satellite orbital motions; spacecraft attitude, 
guidance, navigation and control and estimation.
Remote Sensing Fire Risk, Monitoring and Detection, Volcanic Monitoring, 
Oceanography using GPS Reflectometry
Planetary Environments Space Science, Magnetospheric models, radiation effects on 
electronics.
Propulsion Bipropellant engines, Solar Thermal, Green propellants
Signal Processing GPS (Global Positioning System), Coding, Estimation
Space Robotics In orbit servicing of satellites. Mars rovers.
VLSI (very large-scale 
integration) Systems
FPGAs (Field-Pt'ogrammable Gate Array), hardware accelerated 
compression and signal processing
Liebowitz and Beckman (1998) have attempted to define the characteristics of a 
Knowledge-based organisation,
♦> High performance, customer, improvement and excellence driven 
❖ High flexibility and adaptiveness
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♦> High levels of expertise and knowledge
❖ High rates of learning and innovation
❖ Innovative IT (information technology)-enabled
❖ Self directed and managed
❖ Proactive and futurist
❖ Values expertise and sharing knowledge
4.2 O b serv a tio n a l S tudy : A  Q u estio n n a ire -b a sed  A p p ro a c h
One of the critical first steps in the field of knowledge management is to conduct a 
knowledge audit. Some people view the knowledge audit as being the business needs 
assessment, cultural assessment, and an examination of what knowledge is needed, 
available, missing, applied, and contained. In the same manner that a manufacturing 
company will inventory its physical assets, an inspiring ‘knowledge-based organisation’ 
should also inventory its intellectual capital assets. Our focus is mainly on determining 
what knowledge is needed, what knowledge is available and missing, who needs this 
knowledge, and what best practices may be associated with the knowledge sought after. 
An important part of a knowledge management strategy is performing a knowledge audit.
(Liebowitz, 1999) Examples of circumstances faced by organisations, whereby they may
be identified by a knowledge audit include (Wiig, 1993):
• Information glut or lack of information
• Lack of awareness of information elsewhere in the organisation
• Inability to keep abreast of relevant information
• Significant “reinventing the wheel”
• Common use of out-of-date information, and knowing where to ask on a specialist 
domain
As stated by one of the respondents in the questionnaire-based study, “We do not have a 
company’s knowledge management strategy...” Thus, it is rather key to electronically 
enable the resources of content (as most data and information may be presented to 
potential end users through an electronic medium) by which it makes it simpler to 
provide, utilize, and share knowledge, on individual and collective basis -  possibly 
facilitating all knowledge conversion modes (Nonaka et al, 1995). Most feedback
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r e c e iv e d  w a s  t o  d e a l  w i t h  i s s u e s  m a i n l y  i n  t e r m s  o f  k n o w l e d g e  r e p r e s e n t a t i o n  a n d  
s u b s e q u e n t  r e a s o n i n g  b y  i n d iv i d u a l s ,  a s  s o m e  t h o u g h t  t h a t  t a r g e t e d  k n o w l e d g e  p r o v i s i o n  
( s p e c i a l i s t  in  n a tu r e )  m a y  e n h a n c e  t h e i r  a c t i v i t i e s ,  e s p e c i a l l y  i f  b e i n g  p r e s e n t e d  in  a  v i s u a l  
m o d e l .  O th e r s  t h o u g h  h a v e  s t a t e d  t h e i r  s a t i s f a c t i o n  w i t h  c u r r e n t  I T  ( I n f o r m a t io n  
T e c h n o lo g y )  i n f r a s t r u c tu r e  a n d  i t s  d e v e l o p m e n t s ,  h a v e  n o t  h i d d e n  t h e  f a c t  t h a t  c r o s s  
f u n c t i o n a l  c o l l a b o r a t io n  n e e d  b e  e n c o u r a g e d ,  in  a  ‘m o r e  o r g a n i z e d ’ w a y  s u p p o r t i n g  a n d  
b u i l d i n g  c o r p o r a t e  a w a r e n e s s  0 11 k n o w l e d g e  s h a r i n g .  O v e r a l l ,  b a s e d  o n  i n i t i a l  s t u d i e s ,  
a d e q u a te  I T  r e s o u r c e s  a r e  b e i n g  a l l o c a t e d ,  r a th e r  n e e d  c o n s i d e r a t i o n  f o r  e x p e r t i s e  
a v a i l a b l e  a n d  t a i l o r i n g  i t  w i t h  r e s p e c t  t o  c o n te n t  a n d  i t s  f l o w  f o r  t h e  r i g h t  p e o p le ,  a t  t h e  
r i g h t  t im e ,  a n d  w i t h in  a  f r a m e w o r k  f o r  t h e  p o t e n t i a l  u s e r s  a s  e n t i t i e s  t h a t  a r e  r e a l ly  
m ic r o c o s m s  o f  t h e  o r g a n i s a t i o n  a s  a  w h o l e .
T h e  t e r m  k n o w l e d g e  m a n a g e m e n t  is  u s e d  to  a r t i c u l a t e  t h e  c o n c e p t  t h a t  k n o w l e d g e  i s  a n  
a s s e t  o n  a  p a r  w i t h  t h e  t a n g i b l e  a s s e t s  o f  a n y  o r g a n i s a t i o n  -  l a n d ,  c a p i t a l ,  p l a n t  a n d  
m a c h i n e r y .  M a n a g e m e n t  i n v o lv e s  t h e  m a n a g e m e n t  o f  a s s e t s ;  e r g o  k n o w l e d g e  s h o u l d  b e  
m a n a g e d  f r o m  i ts  i n c e p t io n  t h r o u g h  i t s  n u r t u r in g  to  m a t u r i t y  t o  e x p lo i t a t i o n  a n d  to  
u l t i m a t e  o b s o l e s c e n c e .  T h e  t e r m  w a s  a l s o  c o i n e d  to  i n d i c a t e  t h a t  k n o w l e d g e  w i t h i n  
o r g a n i s a t i o n s  i s  c o m m u n i c a t e d  n o t  o n l y  t h r o u g h  t h e  t y p i c a l  o r g a n i s a t i o n a l  h i e r a r c h i e s  b u t  
a l s o  t h r o u g h  in t e r a c t io n  b e t w e e n  m e m b e r s  o f  t h e  o r g a n i s a t i o n s  a c r o s s  t h e  h i e r a r c h i e s  a n d  
t h e  d i f f e r e n t  s t r u c tu r e s  ( d i v i s i o n s / d e p a r t m e n t s  a n d  t h e i r  f u n c t i o n s ,  m a n a g e m e n t  s ty l e ,  
c o m m u n i c a t i o n  c u l t u r e ,  c o m p u t e r - m e d i a t e d  p r o c e s s e s ,  p r a c t i c e s  a n d  s o  f o r t h )  c o n ta i n e d  
w i t h  a n  o r g a n iz a t i o n .  T h e  q u e s t i o n n a i r e  p o r t r a y s  t h r o u g h  i t s  f i v e  s e c t i o n s ,  s o m e  o f  t h e  
c o n c e p t s  r a i s e d  w i t h in  t h e  K n o w l e d g e  M a n a g e m e n t  f ie ld .
T h e  m a j o r i t y  o f  t h e  r e s p o n d e n t s  w e r e  k n o w l e d g e  p r a c t i t i o n e r s  ( i .e .  t e a m  m e m b e r s ) .  O v e r  
8 0 %  f r o m  t h e  i n t r a n e t - b a s e d  q u e s t io n n a i r e  w e r e  a s  s u c h ,  l ik e  r e p o r t e d  f r o m  t h e  r e s p e c t iv e  
r e p r e s e n t a t i v e  o f  t h e  s tu d y  o n s i t e ,  h e a d  o f  R e s e a r c h  a n d  D e v e l o p m e n t  a t  S S T L .  T h e  k e y  
p o i n t  w a s  t h a t  t h e  m a n a g e r s  w e r e  m o r e  o p t im i s t i c  a n d  c o n f id e n t  a b o u t  e x t e n t  o f  
k n o w l e d g e  s h a r i n g .  O u r  a n a l y s i s  h a s  b e e n  s u p p o r t e d  b y  t h e  f e e d b a c k  r e c e i v e d  f r o m  o n e  
o f  t h e  k e y  m a n a g e r s  c i t e d  p r e v i o u s l y ,  a s  t e  o u t l i n e s  i n  h i s  f o r m a l  f e e d b a c k  t h a t  th e  
o r g a n iz a t i o n  d o e s  n o t  p e r h a p s  e n c o u r a g e  s h a r i n g  o f  i n f o r m a t io n  s u f f i c i e n t l y  o r  e f f i c i e n t ly .  
T h e y  a p p e a r  t o  h a v e  s o m e  b o t t l e n e c k s  in  a p p ly i n g  e x i s t i n g  k n o w l e d g e ,  a n d  e n s u r e  t h a t  
t h i s  is  u s e d  i f - a n d - w h e n  r e q u i r e d .  F u r t h e r m o r e  f r o m  s u c h  f e e d b a c k ,  t h e  o r g a n i z a t i o n  d o e s  
n o t  p e r h a p s  s u p p o r t  g a t h e r i n g  o f  b u s i n e s s  i n t e l l i g e n c e  a n d  p a r t i c i p a t i o n  in  c o n f e r e n c e s  
s u f f i c i e n t l y ,  w h i l s t  k n o w l e d g e  w o r k e r s  h a v e  p e r h a p s  l i t t l e  t im e  f o r  c r e a t i v e  t h in k i n g .  O n
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t h e  o t h e r  h a n d  k n o w l e d g e  a n d  i n t e l l e c t u a l  p r o p e r t y  is  n o t  h i g h ly  v a lu e d  in  S S T L . B u t  o n  a  
“ p o s i t i v e  s i d e ” , t h e  o r g a n iz a t i o n  s e e m s  t o  b e  p a r t i c u l a r l y  b a d  a t  k e e p i n g  e le c t r o n i c  
in f o r m a t io n  s o u r c e s  u p - t o - d a t e ,  b a s i c  s u p p o r t  t h r o u g h  i n f o r m a t i o n  t e c h n o l o g y ;  a n d  p e e r  
s u p p o r t  in  I m o w le d g e  s h a r i n g  a p p e a r s  t o  b e  g o o d .  I t  is  v e r y  g r a t i f y in g  t h a t  t h e  r e s u l t  o f  
t h i s  o b s e r v a t i o n a l  s t u d y  h a v e  p r o m p te d  a c t i o n  w i t h i n  S S T L .
O u r  m e t h o d  is  n o  m o r e  t h e n  h o l d i n g  a  m i r r o r  t o  a n  o r g a n iz a t i o n  a n d  w h a t  is  r e f l e c t e d  is  
t h e  m a n a g e m e n t  o f  k n o w l e d g e  w i t h i n  t h e  o r g a n iz a t i o n  w h e n  l o o k e d  u p o n  f r o m  t h e  f iv e  
d i f f e r e n t  f a c e t s  o f  t h e  q u e s t i o n n a i r e  s e c t i o n s  (i.e . a w a r e n e s s  a n d  c o m m i tm e n t ,  e x te r n a l  
e n v i r o n m e n t ,  i n f o r m a t io n  t e c h n o l o g y ,  I m o w le d g e  m a i n t e n a n c e  a n d  p r o t e c t i o n ,  a n d  
o r g a n iz a t i o n a l  i s s u e s ) .
4.2.1 Pilot Q uestionnaire stu dy
W ith  a n  in i t i a l  s a m p le  o f  I m o w le d g e  e n g in e e r s ,  m id d l e  m a n a g e r s  (11  r e c o r d e d  r e s p o n s e s ,  
1 7  s e n t ) .  T h e  Q u e s t i o n n a i r e  a t t e m p t e d  t o  e l i c i t  i n f o r m a t io n  a b o u t  k n o w l e d g e  m a n a g e m e n t  
in  g e n e r a l  a n d  a b o u t  f o u r  o t h e r  r e l a t e d  i s s u e s ,  t h e  i n f lu e n c e  o f  e x t e r n a l  e n v i r o n m e n t ,  
i m p a c t  o f  i n f o r m a t io n  t e c h n o l o g y  p r o v i s i o n  o r  o t h e r w i s e ,  i s s u e s  r e l a t i n g  t o  m a i n t e n a n c e  
a n d  p r o t e c t i o n  o f  I m o w le d g e ,  a n d  i s s u e s  r e l a t i n g  to  S S T L ’ s o r g a n i s a t i o n a l  s t r u c tu r e s .
E a c h  i s s u e  w a s  f u r t h e r  e x p lo r e d  b y  a  s e t  o f  f o l l o w  u p  q u e s t io n s ,  w h e r e  a p p r o p r i a t e .  L a r g e  
n u m b e r  o f  q u e s t i o n s  w e r e  a b o u t  a w a r e n e s s  o f  a n d  c o m m i t m e n t  t o  I m o w l e d g e  
m a n a g e m e n t  (1 1  q u e s t io n s ) ,  a n d  o n  t h e  o r g a n i s a t i o n a l  i s s u e s  ( 1 6  q u e s t io n s ) .  F o r  t h e  o t h e r  
t h r e e  s e c t i o n s ,  w e  a s k  s i x  q u e s t io n s  e a c h  e x c e p t  f o r  e x t e r n a l  e n v i r o n m e n t  w h e r e  o n l y  f i v e  
q u e s t io n s  w e r e  a s k e d .
Awareness and Commitment
O b j e c t i v e s : T o  s t u d y  t h e  d e g r e e  t o  w h i c h  I m o w l e d g e  w o r k e r s  a t  S S T L  p e r c e iv e  t h e  f a c t  o f  
b e in g  a w a r e  o f  t h e  i m p o r t a n c e  o f  s h a r i n g  I m o w le d g e  a n d  a r e  c o m m i t t e d  t o  i t  i n d iv i d u a l l y  
a n d  c o l l e c t iv e l y .
O v e r a l l  s c o r e : K n o w le d g e  s h a r i n g  is  v a lu e d .  A v e r a g e  f o r  t h e  r e s p o n s e ’s  a v e r a g e s :  3 . 5 8 /5 ,  
s t a n d a r d  d e v ia t io n :  0 .5 3
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O u r  r e s p o n d e n t s  a g r e e d  w i t h  t h e  q u e s t io n  t h a t  th e y  a n d  t h e i r  c o l l e a g u e s  t e n d  to  s h a r e  
k n o w l e d g e  a m o n g  e a c h  o t h e r ,  a n d  h a v e  a s  w e l l  s h o w n  s i m i l a r  l e v e l  o f  a g r e e m e n t  t o  t h e  
i s s u e  t h a t  s e n i o r /m i d d le  m a n a g e r s  s u p p o r t  k n o w l e d g e  s h a r in g .  T h e y  a g r e e d  w i t h  t h e  
p r o p o s i t i o n  t h a t  s h a r i n g ;  v a l i d a t i n g ,  a n d  c o m m u n i c a t i n g  k n o w l e d g e  i s  a  t o p  p r i o r i t y ,  n o t  
o n l y  f o r  S S T L  m a n a g e r s  b u t  a l s o  f o r  e n h a n c in g  c o r p o r a t e  p e r f o r m a n c e  o f  S S T L  i ts e l f .  
O u r  s a m p le  o f  k n o w l e d g e  e n g in e e r s  i n d i c a t e d  a d e q u a te  r e s p o n s e s  f o r  s h a r i n g ;  v a l i d a t i n g  
a n d  c o m m u n i c a t i n g  k n o w l e d g e  b e i n g  n o t  q u i t e  a d m i n i s t r a t i v e  t a s k s ,  t h o u g h  o n e  
r e s p o n d e n t  d id  f u l ly  a g r e e  w i t h  i t  ( a v e r a g e  s c o r e :  2 .6 4 /5 ) ,  i n f o r m a t io n  s t o r a g e  is  k e p t  u p -  
t o - d a t e  ( a v e r a g e  s c o r e :  3 .1 8 /5 ) ,  a n d  t h e  p r o v i s i o n  o f  k n o w l e d g e  t o  g a in  k n o w l e d g e  
( a v e r a g e  s c o r e :  3 .2 7 /5 ) .  T h e  c o n c e p t  o f  i n t e l l e c t u a l  p r o p e r t y  is  v a l u e d  a n d  c o n s id e r e d  
in l i n e  w i t h  a s s o c i a t e d  r e w a r d  s c h e m e s  t o  s h a r e  a n d  v a l i d a t e  k n o w l e d g e  f o r  e n h a n c in g  
c o r p o r a t e  p e r f o r m a n c e  b y  S S T L  ( a v e r a g e  s c o r e :  3 .0 0 /5 ) .
I n  b r i e f ,  s a t i s f a c to r y  r e s p o n s e s  w e r e  o b t a i n e d  f o r ,  k n o w l e d g e  s h a r i n g  a n d  m a n a g e m e n t  
t o p  s u p p o r t  f o r  i t  ( a v e r a g e  s c o r e :  3 .7 3 /5 ) ,  s p e c i a l i s t  d o m a i n  k n o w l e d g e  p r e c e d i n g  i ts  
s h a r i n g  a n d  v a l i d a t i o n  b e in g  r e q u i r e d  ( a v e r a g e  s c o r e :  3 .3 6 /5 ) ,  t r a i n i n g  o n  n e w  s y s te m s  
f o c u s i n g  o n  h o w  t h e s e  t e c h n o l o g ie s  c a n  b e  u s e d  to  i m p r o v e  t h e  q u a l i t y  a n d  e f f i c i e n c y  o f  
h o w  p e o p le  w o r k  ( a v e r a g e  s c o r e :  3 . 7 3 /5 ) ,  a n d  o v e r a l l  k n o w l e d g e  s h a r i n g  a s  a  p r a c t i c e  to  
e n h a n c e  p e r f o r m a n c e  in  S S T L  ( a v e r a g e  s c o r e :  3 .9 1 /5 ) .  H o w e v e r ,  h i g h e r  r e s p o n s e s  w e r e  
f o r  s u p p o r t  f r o m  a l l  o r g a n iz a t i o n a l  l e v e l s  a n d  t e n d e n c y  f o r  s h a r i n g  k n o w l e d g e  a m id  th e  
k n o w le d g e  c r e a t i n g  c r e w  w i t h i n  S S T L  ( a v e r a g e  s c o r e :  4 .0 0 /5 ,  4 .3 6 /5 ,  a n d  4 .1 8 /5 ,  
r e s p e c t iv e l y :  s u p p o r t  a m o n g  k n o w l e d g e  w o r k e r s ,  s u p p o r t  b y  s e n i o r  m a n a g e r s ,  s u p p o r t  b y  
m i d d l e  m a n a g e r s ) .  O v e r a l l ,  t h e  p r a c t i c e  o f  s h a r i n g  k n o w l e d g e  w a s  s u p p o r t e d ,  a n d  t h a t  is  
w h a t  is  b e in g  in v e s t i g a te d ,  e s p e c i a l l y  i t s  t r a c e s  i l l u s t r a te d  t h r o u g h  t e x t  d o c u m e n t s .
External Environment
O b j e c t i v e s : T o  s tu d y  t h e  d e g r e e  t o  w h i c h  S S T L ’s  k n o w l e d g e  w o r k e r s  a r e  o p e n  t o  t h e  
e l e m e n t s  a s k e d  a b o u t ,  o f  t h e  s u r r o u n d i n g  e x t e r n a l  e n v i r o n m e n t  ( i .e .  c u s t o m e r s ,  s u p p l i e r s ,  
a n d  p a r tn e r s ) .
O v e r a l l  s c o r e : E n c o u r a g e m e n t  t o  e x t e r n a l i z e  k n o w l e d g e ,  i .e .  t h r o u g h  c o n f e r e n c e s ,  
f o r u m s ,  a n d  t h e  l ik e .  W h i l s t  t h e  l o n g e v i t y  w i t h  c u s t o m e r s  a n d  p e r c e p t i o n  f r o m  t h e  
i n d u s t r y  o n  s u c h  b e i n g  a d e q u a t e l y  e n v ie d .  A v e r a g e  f o r  t h e  r e s p o n s e ’s  a v e r a g e s :  3 .6 0 /5 ,  
s t a n d a r d  d e v ia t io n :  0 .4 8
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I s s u e s  in  r e g a r d s  t o  b u s i n e s s  i n te l l i g e n c e  i n f o r m a t io n ,  i t s  c o l l e c t io n  a n d  c o m p u t e r  
m e d i a t e d  s y s t e m s  a r e  g a u g e d .  O t h e r  p o i n t s  c o v e r e d  t r y  to  a n a l y s e  c u r r e n t  s t a t e  i n  t e r m s  o f  
S S T L ’s  r e la t i o n s h ip s  w i t h  i ts  c u s t o m e r s ,  a n d  h o w  i t  is  ( S S T L )  p e r c e iv e d  b y  i ts  e x te r n a l  
e n v i r o n m e n t .
A b o v e  a v e r a g e  r e s p o n s e  w a s  f o r  s e n i o r  m a n a g e m e n t  s u p p o r t  f o r  e x t e r n a l i s a t i o n  o f  k n o w ­
h o w  to  c o n f e r e n c e s  a n d  t h e  l ik e  f o r  i n d iv i d u a l  k n o w l e d g e  w o r k e r  l e a r n in g  p u r p o s e s  
( a v e r a g e  s c o r e :  4 .1 8 /5 ) .  T h o u g h ,  s a t i s f a c t o r y  r e s p o n s e  w a s  o b t a i n e d  f o r  t h e  c o l l e c t i o n  o f  
i n t e l l i g e n c e  b u s i n e s s  i n f o r m a t i o n  a s  a n  i n d iv i d u a l  i n i t i a t i v e  t h a t  i s  e n c o u r a g e d  b y  s e n i o r  
m a n a g e m e n t  ( a v e r a g e  s c o r e :  3 .3 6 /5 ) ,  t e c h n o l o g y  a s  a  m e d i a to r  t o  e n h a n c e  t h e  r e l a t i o n s h ip  
w i t h  c u s to m e r s ,  p a r tn e r s ,  a n d  s u p p l i e r s  ( a v e r a g e  s c o r e :  3 .8 2 /5 ) ,  a n d  i d e a s  f o r  j o i n t  
p r o j e c t s / v e n t u r e s  to  i n c r e a s e  k n o w - h o w  t h a t  a r e  c o n t i n u o u s l y  a c t e d  u p o n  b y  s e n i o r  
m a n a g e m e n t  ( a v e r a g e  s c o r e :  3 .7 3 /5 ) .  H o w e v e r ,  a  l o w e r  r e s p o n s e  w a s  f o r  t h e  *l o n g e v i t y  o f  
r e l a t i o n s h i p s '  b e t w e e n  S S T L  a n d  i t s  c u s t o m e r s  a n d  t h e  i n d u s t r y  v i e w s  o n  s u c h  m a t t e r  
( a v e r a g e  s c o r e :  2 .9 1 /5 ) .  T h u s ,  m o s t  a g r e e m e n t  is  f o r  v a l i d a t i o n  o f  i n d iv i d u a l  i d e a s  a n d  
e x p e r i e n c e s  t h r o u g h  c o n f e r e n c e s  ( a n d  t h e  l ik e )  a n d  th e  f e e d b a c k  p o t e n t i a l l y  g a in e d  f o r  
i n d iv id u a l  l e a r n in g  p u r p o s e s .
IT, Information Technology
O b j e c t i v e s : T o  s tu d y  t h e  d e g r e e  t o  w h i c h  I T  i s  a d o p te d  to  c o n d u c t  w o r k  a n d  a c t  a s  a  
m e d i u m  f o r  s h a r i n g  k n o w l e d g e .
O v e r a l l  s c o r e : I T  is  p e r c e i v e d  t o  a l l o w  f o r  e f f e c t i v e  c o m m u n i c a t i o n  a c r o s s  b o u n d a r i e s  
a n d  t im e  z o n e s .  A v e r a g e  f o r  t h e  r e s p o n s e ’s  a v e r a g e s :  3 .9 1 /5 ,  s t a n d a r d  d e v ia t i o n :  0 .3 8
A n  a t t e m p t  i s  m a d e  t o  q u a n t i f y  t h e  p e r c e p t i o n s  f o r  u s i n g  I T  r e s o u r c e s  ( i .e .  i n t r a n e t s ,  
s p e c i a l i s t  s y s t e m s ,  l e g a c y  s y s t e m s ,  e t  c e t e r a )  f o r  o r g a n i s a t i o n a l  p r a c t i c e s .  S a t i s f a c to r y  
r e s p o n s e  w a s  f o r  I T  u s e ( s )  a s  m e a n s  f o r  a  n o r m a l  w o r k  p r a c t i c e  ( a v e r a g e  s c o r e :  3 .8 2 /5 ) ,  
a n  i d e n t i c a l  a v e r a g e  s c o r e  w a s  a s  w e l l  f o r  t h e  p r o p o s i t i o n  t h a t  t h e  s h a r i n g  a n d  t r a n s f e r  o f  
I m o w le d g e  is  s u p p o r t e d  b y  I T ,  I T  i m p l e m e n t a t i o n  a s  l e a d in g  e d g e  o n  c o m p a r a t i v e  b a s i s  
( a v e r a g e  s c o r e :  3 .2 7 /5 ) ,  t e c h n o l o g y  a s  k e y  e n a b l e r  ( a n d  s u p p o r t  m e d i u m )  f o r  s h a r i n g  
k n o w l e d g e  ( a v e r a g e  s c o r e :  4 . 0 0 /5 )  -  m a k i n g  i t  e a s ie r  t o  s e a r c h  f o r  i n f o r m a t io n  ( a v e r a g e  
s c o r e :  4 . 1 8 /5 ) ,  a n d  e f f e c t i v e  c r o s s - l o c a t i o n s / t i m e  b o u n d a r i e s  c o m m u n i c a t i o n  ( a v e r a g e  
s c o r e :  4 .3 6 /5 ) .  H e n c e ,  o u r  r e s p o n d e n t s  p e r c e i v e  t h a t  k n o w l e d g e  s h a r i n g  is  f a c i l i t a t e d  b y
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I T  r e s o u r c e s ,  e s p e c i a l l y  i f  s u c h  r e s o u r c e s  a r e  u t i l i z e d  a s  p a r t  o f  t h e  p r a c t i c e s  f o l l o w e d  
w i t h i n  t h e  o r g a n iz a t io n .
Knowledge Maintenance and Protection
O b j e c t i v e s : T o  s tu d y  th e  f r e q u e n c y  o f  d a t a / i n f o r m a t i o n  u p d a te s ,  i n c l u d i n g  r e g u la to r y  a n d  
c o m p l i a n c e  r e q u i r e m e n t s  a n d  s e c u r i t y  i s s u e s .
O v e r a l l  s c o r e : A l t h o u g h  t h e  r e s p o n d e n t s ’ a n s w e r s  s c o r e d  l o w e r  r e l a t i v e ly  t o  o t h e r  
r e s p o n s e s  f r o m  o t h e r  s e c t i o n s  o f  t h i s  q u e s t io n n a i r e .  T h e y  w e r e  in  s u p p o r t  o f  t h e  I T  
s e c u r i t y  p r o c e d u r e s  in  p l a c e .  A v e r a g e  f o r  t h e  r e s p o n s e ’s  a v e r a g e s :  2 .9 7 /5 ,  s t a n d a r d
d e v ia t i o n :  0 .4 9
A d e q u a t e  r e s p o n s e s  w e r e  o b t a i n e d  f o r  o u t  o f  d a te  d a t a / i n f o r m a t i o n  b e in g  d e le t e d  o n  
i n d iv i d u a l  k n o w l e d g e  w o r k e r  b a s i s  ( a v e r a g e  s c o r e :  2 .6 4 /5 ) ,  r e g u l a r  a s s e s s m e n t s  t o  e n s u r e  
e l e c t r o n i c  c o n te n t  u p d a t e s  f r o m  d e s i g n a t e d  i n f o r m a t io n  o w n e r s  o n  in d iv i d u a l  k n o w l e d g e  
w o r k e r  b a s i s  ( a v e r a g e  s c o r e :  2 .6 4 /5 ) ,  r e g u l a t o r y  a n d  c o m p l i a n c e  r e q u i r e m e n t s  a r e  c le a r l y  
p u b l i s h e d  a n d  u n d e r s t o o d  ( a v e r a g e  s c o r e :  2 .8 2 /5 ) ,  r e g u l a t o r y  a n d  c o m p l i a n c e  
r e q u i r e m e n t s  a r e  m o n i t o r e d  t o  e n s u r e  s u s t a i n e d  ( i n t e r n a l / e x t e r n a l )  c o n f o r m i t y  ( a v e r a g e  
s c o r e :  2 .7 3 /5 ) .  H o w e v e r ,  r e l a t i v e ly  h i g h e r  s c o r e s  w e r e  f o r  c o n s i d e r a b l e  e m p h a s i s  w i t h in  
S S T L  t o  e n s u r e  t h a t  k e y  i n f o r m a t io n  i s  s e c u r e  a n d  i s  a c c e s s i b l e  t o  o n l y  t h o s e  w h o  a r e  
e n t i t l e d  ( a v e r a g e  s c o r e :  3 . 0 9 /5 ) ,  a n d  c o m p l e t e  I T  s e c u r i t y  p r o c e d u r e s  i n  p l a c e  ( a v e r a g e  
s c o r e :  3 .9 1 /5 ) .  O v e r a l l  in  t h i s  s e c t i o n ,  t h e  r e s p o n d e n t s  h a v e  p e r c e i v e d  k n o w l e d g e  
m a i n t e n a n c e  a id  p r o t e c t i o n  a s  a d e q u a te l y  i m p o r t a n t  o n  i n d iv i d u a l  a n d  o r g a n iz a t i o n a l  
l e v e l s .
Organizational Issues
O b j e c t i v e s : T o  s tu d y  t h e  m e t h o d ( s )  p u r s u e d  w i t h in  S S T L  l e a d i n g  t o  i n n o v a t i o n ,  o n  
i n d iv i d u a l  k n o w l e d g e  w o r k e r  l e v e l  a n d  c o l l e c t i v e  ( t e a m )  le v e l .
O v e r a l l  s c o r e : T h e  p e r c e p t i o n  f r o m  t h e  r e s p o n d e n t s  is  t h a t  S S T L  c o m e s  u p  w i t h  
i n n o v a t i v e  i d e a s  o n  t e a m  b a s i s  t h u s  t h r o u g h  i n p u t  f r o m  i ts  i n d iv i d u a l  k n o w l e d g e  w o r k e r  
m e m b e r s .  A v e r a g e  f o r  t h e  r e s p o n s e ’s  a v e r a g e s :  3 .3 1 /5 ,  s t a n d a r d  d e v ia t i o n :  0 .3 6
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A b o v e  a v e r a g e  a g r e e m e n t  w a s  f o r  k n o w l e d g e  m a n a g e m e n t  p r a c t i c e  ( s h a r i n g ,  r e u s i n g ,  e t  
c e t e r a )  b e i n g  a c t i v e l y  p r o m o t e d  ( a v e r a g e  s c o r e :  3 .4 5 /5 ) ,  t e a m w o r k  a s s e s s e d  o n  i n d iv i d u a l  
i n p u t  ( a v e r a g e  s c o r e :  3 .2 7 /5 ) ,  c o m m u n i t i e s  o f  k n o w l e d g e  s p e c i a l i s t s  a r e  e a s y  t o  i d e n t i f y  
( a v e r a g e  s c o r e :  3 .2 7 /5 ) ,  f a i l u r e  n o t  s t i g m a t i s e d  r a t h e r  a n  o p p o r t u n i t y  t o  l e a r n  ( a v e r a g e  
s c o r e :  3 .6 4 /5 ) ,  s h a r i n g  k n o w l e d g e  is  r o u t in e  a n d  s e c o n d  n a tu r e  ( a v e r a g e  s c o r e :  3 .4 5 /5 ) ,  
r e s o u r c e s  b e i n g  a l l o c a t e d  f o r  c r e a t i v e  t h i n k i n g  ( a v e r a g e  s c o r e :  3 .1 8 /5 ) ,  c h a n g e s  t o  d a y - to -  
d a y  p r a c t i c e s  a r e  a c c e p t e d  a s  n o r m a l  ( a v e r a g e  s c o r e :  3 .3 6 /5 ) ,  a l l  e m p l o y e e s  a r e  r e a d y  a n d  
w i l l i n g  t o  g i v e  a d v ic e  ( a v e r a g e  s c o r e :  3 .5 5 /5 ) ,  S S T L  c o n s i s t e n t l y  c o m e s  u p  w i t h
i n n o v a t i v e  i d e a s  o n  i n d iv i d u a l  b a s i s  ( a v e r a g e  s c o r e :  3 .5 5 /5 ) ,  d e d i c a t e d  c o m m u n i c a t i o n  
c h a n n e l s  e x i s t  t o  f a c i l i t a t e  d i s s e m i n a t i o n  o f  k n o w l e d g e  ( a v e r a g e  s c o r e :  3 .2 7 /5 ) ,  m u l t i ­
d i s c ip l i n a r y  t e a m s  a r e  f o r m e d  a n d  m a n a g e d  a s  a  s e n i o r  m a n a g e m e n t  i m p e r a t i v e  ( a v e r a g e  
s c o r e :  3 .0 0 /5 ) ,  a n d  p r o v i s i o n  o f  k n o w l e d g e  i s  t a r g e t e d  t o w a r d s  m a j o r  d e c i s b n  p o i n t s  f o r  
t h e  w o r k  in  p r o g r e s s  ( a v e r a g e  s c o r e :  3 .0 0 /5 ) .
O n  a  r e l a t i v e  h i g h e r  s c o r e  ( a v e r a g e  s c o r e  f o r  e a c h  q u e s t io n  i s  3 .8 2 ) ,  t h e  p e r c e p t i o n  w a s  
t h a t  S S T L  c o n s i s t e n t l y  c o m e s  u p  w i t h  i n n o v a t i v e  i d e a s  o n  t e a m  b a s i s ,  a n d  i s  g e t t i n g  t h e  
m o s t  o u t  o f  i t s  e m p l o y e e s  w h e n  t h e y  w o r k  in  s u c h  w a y .
O u r  r e s p o n s e s  f o r  t h e  p r o p o s i t i o n  t h a t  t h e r e  i s  a  k n o w l e d g e  m a p  w i t h i n  t h e  o r g a n i z a t i o n  
w e r e  u n s a t i s f a c t o r y  ( a v e r a g e  s c o r e :  2 . 4 5 / 5 )  w i t h i n  S S T L .  T h e  a v a i l a b i l i t y  o f  d e d ic a t e d  
k n o w l e d g e  w o r k e r s  i n  p l a c e  t o  s u p p o r t  a n d  a s s i s t  k n o w l e d g e  p r o c e s s e s  ( i .e .  c r e a t i o n ,  
s t o r a g e ,  d i s s e m in a t io n )  h a d  a  r e l a t i v e ly  l o w  s c o r e  o f  2 .8 2 .  T h i s  is  s o m e t h i n g  t h e  c o m p a n y  
s h o u l d  t a k e  n o t e  o f .  I n  b r i e f ,  t h e  r e s p o n s e s  f r o m  t h e  s e l e c t  k n o w l e d g e  e n g i n e e r s  s h o w  
m id d l i n g  to  h i g h e r  r a t e s  o f  a g r e e m e n t  o n :
>  D e d i c a t e d  k n o w l e d g e  w o r k e r s  t o  a s s i s t  in  k n o w l e d g e  p r o c e s s e s
>  M u l t i  d i s c ip l i n a r y  t e a m s  a r e  f o r m e d  a n d  m a n a g e d
>  K n o w le d g e  p r o v i s i o n  is  a n  i n p u t  t o  m a j o r  d e c i s io n ( s )  w i t h in  S S T L
>  T h e  a b o v e  n o t  c a r r i e d  e f f e c t i v e ly  i n  a  c o m p u t e r - m e d ia t e d  w a y
T h e  a b o v e  r e s u l t s  h a v e  e n c o u r a g e d  u s  t o  e x p lo r e  h o w  a  t e x t  r e p o s i to r y  w i l l  f a c i l i t a t e  
k n o w l e d g e  s h a r i n g  a n d  p e r h a p s  t o  c o n s t r u c t  k n o w l e d g e  m a p ,  l e a d i n g  t o  a u to m a te  
p r o c e s s e s  f o r  e l i c i t a t i o n  o f  p r a c t i c e .  A  s u m m a r y  o f  t h e  r e s u l t s  i s  o u t l i n e d  b e lo w ,
•  K n o w l e d g e  s h a r i n g  i s  e n c o u r a g e d
•  I n n o v a t i o n  is  e n c o u r a g e d  e i t h e r  u n d e r  a  c o l l e c t iv e  f r a m e w o r k  a n d  i n d iv i d u a l  i n p u t
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•  F a c i l i t a t i n g  k n o w l e d g e  s h a r i n g  is  p o s s i b l e  t h r o u g h  a v a i l a b i l i t y  o f  k n o w l e d g e  m a p s  
a n d  c o m m u n i c a t i o n  c h a n n e l s  b e tw e e n  m u l t i  d i s c ip l i n a r y  t e a m s  f o r  s p e c i a l i s t  a r e a s ,  
w h i c h  S S T L  s e e m s  t o  l a c k .
T h u s ,  i t  m a y  b e  n e c e s s a r y  to  r e n d e r  c o m p u t e r - m e d i a t e d  ( i .e .  d i g i t i s e )  t h e  c o n te n t  o f  
k n o w l e d g e  r e p o s i to r i e s  i n to  t e x t  r e p o s i t o r i e s .  S i n c e  m o s t  d a t a  a n d  i n f o r m a t io n  m a y  b e  
p r e s e n t e d  to  k n o w l e d g e  w o r k e r s  t h r o u g h  a n  e l e c t r o n i c  m e d i u m  (i.e. e x t e r n a l i s a t i o n  a n d  
c o m b i n a t i o n  p r o c e s s e s  o f  k n o w l e d g e  c o n v e r s i o n  m o d e l ) .  T h r o u g h  s u c h  m e d i u m  
k n o w l e d g e  c o u ld  b e  p r o v i d e d  in  d i f f e r i n g  f o r m s  ( i .e .  p u b l i c a t i o n s ,  s e a r c h  r e s u l t s ,  l o c a t io n  
o f  e x p e r t s ) ,  o n  i n d iv i d u a l  a n d  c o l l e c t i v e  b a s i s .  M o s t  f e e d b a c k  r e c e i v e d  w a s  t o  d e a l  w i t h  
i s s u e s  m a in ly  in  t e r m s  o f  t h e  p r o v i s i o n  o f  k n o w l e d g e  a n d  p o s s ib i l i t y  to  b e  u s e d  b y  
i n d iv i d u a l  k n o w l e d g e  w o r k e r s .  A s  s o m e  t h o u g h t  t h a t  t a r g e t e d  k n o w l e d g e  p r o v i s i o n  ( t h a t  
i s  o f  s p e c ia l i s t  n a tu r e )  m a y  e n h a n c e  t h e i r  a c t i v i t i e s ,  e s p e c i a l l y  i f  b e in g  p r e s e n t e d  in  a  
v i s u a l  m o d e l .  O th e r s  t h o u g h  h a v e  s t a t e d  t h e i r  s a t i s f a c t i o n  w i t h  c u r r e n t  I T  ( I n f o r m a t io n  
T e c h n o lo g y )  in f r a s t r u c tu r e  a n d  i ts  d e v e l o p m e n t s .  K e e p i n g  in  m in d  t h e  f a c t  t h a t  c r o s s ­
f u n c t i o n a l  c o l l a b o r a t i o n  n e e d  b e  e n c o u r a g e d ,  in  a  “m o r e  o r g a n i z e d ’ w a y  s u p p o r t i n g  a n d  
b u i l d i n g  i n d iv i d u a l  k n o w l e d g e  w o r k e r  a n d  c o l l e c t i v e  ( t e a m )  a w a r e n e s s  o n  k n o w l e d g e  
s h a r in g .
B a s e d  o n  t h e  i n i t i a l  s t u d y ,  I T  r e s o u r c e s  a r e  b e in g  a l l o c a t e d ,  r a t h e r  n e e d  c o n s i d e r a t i o n  f o r  
t h e  e x p e r t i s e  a v a i l a b l e .  M a p p i n g  s u c h  t y p e  o f  k n o w l e d g e  in  r e l a t i o n  to  t h e  t e x t  
r e p o s i t o r i e s  a n d  v i c e  v e r s a ,  a n d  t h e  f l o w  o f  s p e c i a l i s t  k n o w l e d g e  t o  t h e  r i g h t  k n o w l e d g e  
w o r k e r s  a s  t h e y  w o u l d  n e e d  t o  a t t e m p t  a n d  f e t c h  t h a t  p e r t i n e n t ,  a t  a  t i m e  o f  t h e i r  
c h o o s i n g ,  a n d  w i t h i n  a  f r a m e w o r k  a p p r o p r i a t e  to  t h e  c o n t e x t  o f  t h e  w o r k  in  p r o g r e s s .  T h e  
o b v i o u s  n e e d  f o r  a n  a u to m a te d  e n v i r o n m e n t  ( t h a t  i s  i n t e g r a l  o f  t h e  a v a i l a b l e  t e x t  
r e p o s i to r i e s )  t h r o u g h  w h i c h  k n o w l e d g e  s h a r i n g  a n d  s u b s e q u e n t  u t i l i z a t i o n  i s  f a c i l i t a t e d ,  is  
a p p a r e n t  a t  t h i s  s t a g e  o f  t h e  s t u d y .  I n  c o u n te r p a r t ,  t h e  k n o w l e d g e  a v a i l a b l e  a t  a n y  g i v e n  
p o i n t  o f  t im e  s h a l l  b e  d e f in e d  to  a p p r o x im a t e  l e v e l s  a n d  b e  p r e s e n t e d  to  k n o w l e d g e  
w o r k e r s  in  f o r m a t s  a n d  w a y s  t h a t  a r e  w e l l - r e c e i v e d  a n d  e a s i l y  c o n c e p t u a l i s e d  u p o n .  T h e  
a b o v e  h a s  l e d  u s  t o  r e f in e  t h e  in i t ia l  q u e s t i o n n a i r e  s tu d y ,  a n d  h a v e  i t  i n t r a n e t - b a s e d  f o r  a  
s e c o n d  r u n ,  a im i n g  a t  a  w i d e r  a n d  t a r g e t e d  c o v e r a g e .
4.2.2 Intranet-based Q uestionn aire S tu d y
T h e  s e c o n d  r u n  o f  t h e  q u e s t io n n a i r e  w a s  m a d e  i n t r a n e t  b a s e d ,  c o n d u c t e d  o n s i t e  a t  S S T L .  
T h e  in te n t io n  w a s  t o  c o v e r  a  b r o a d e r  p o o l  o f  k n o w l e d g e  w o r k e r s ,  t h o u g h  m a i n l y
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m a n a g e r s  a t  d i f f e r i n g  l e v e l s  a n d  t e a m  m e m b e r s .  T h e  r e s p o n d e n t s  c o n s t i t u t e d  j u s t  o v e r  
3 0 %  o f  t h e  t o t a l  k n o w l e d g e  w o r k e r s  ( 5 2  o u t  o f  1 7 0  e m p l o y e e s ) ,  in  w h i c h  o v e r  8 3 %  a r e  
t e a m  m e m b e r s  a n d  o v e r  1 5 %  a r e  m id d l e  t o  s e n i o r  m a n a g e r s .  A c c o r d i n g l y ,  t h e  s e c o n d  
r o l lo u t  o f  t h e  s u r v e y  w a s  m a d e  i n t r a n e t  b a s e d  f o r  t h e  s a k e  o f  a t t r a c t i n g  m o r e  r e s p o n d e n t s  
c o m p a r e d  t o  t h e  f i r s t  r u n  o f  t h e  q u e s t io n n a i r e .  S u b s e q u e n t  t o  t h e  v a l i d a t i o n  b y  h e a d  o f  
R e s e a r c h  a n d  D e v e l o p m e n t  a t  S S T L  a n d  o n s i t e  i m p l e m e n t a t i o n  b y  t h e  h e a d  o f  
I n f o r m a t io n  S y s t e m s  d i v i s io n  a t  S S T L ,  a  r e l a t i v e ly  l a r g e r  n u m b e r  o f  I m o w le d g e  w o r k e r s  
w e r e  a t t a in e d .  H o w e v e r ,  t h e  q u e s t i o n  t h a t  a c c u m u l a t e d  m o s t  a g r e e m e n t  w a s  o n  
I n f o r m a t io n  T e c h n o lo g y  a l l o w i n g  e f f e c t i v e  c o m m u n i c a t i o n  a c r o s s  b o u n d a r i e s  a n d  t im e  
z o n e s  ( A v e r a g e  S c o r e :  4 .2 1 /5 ) .  O n  t h e  c o n t r a r y ,  t h e  q u e s t io n  w i t h  l e a s t  a g r e e m e n t  
( s i m i l a r ly  t o  t h e  f i r s t  q u e s t i o n n a i r e  r u n )  is  o n  t h e  e x i s t e n c e  o f  a  “ k n o w l e d g e  m a p ”  
p o i n t i n g  t h e  e m p l o y e e s  in  t h e  d i r e c t i o n  o f  t h e  k n o w l e d g e  t h e y  a r e  s e e k i n g  ( A v e r a g e  
S c o r e :  2 .1 2 /5 ) .
E x a m i n i n g  t h e  a w a r e n e s s  a n d  c o m m i t m e n t  t o  s h a r i n g  k n o w l e d g e ,  r e s p o n s e s  f r o m  t h e  f i r s t  
s e t  o f  q u e s t i o n s  s h o w  t h e  s u p p o r t  f o r  k n o w l e d g e  s h a r i n g .  H o w e v e r  n o t  a s  a n  
a d m i n i s t r a t i v e  t a s k ,  b u t  o n  t h e  n e e d  b a s i s ,  i t  s e e m s  t h a t  s h a r i n g  I m o w le d g e  i s  e a s ie r  f o r  
t h o s e  w h o  h a v e  th e  m e t a - k n o w le d g e .  I n l i n e  w i t h  J a p a n e s e  a n d  f e w  E u r o p e a n  ( S i e m e n s )  
s tu d i e s  r e p o r t e d  b y  N o n a k a  e t  a l  a n d  D a v e n p o r t ,  u n d e r  d i f f e r i n g  I m o w le d g e  m a n a g e m e n t  
m o d e l s .  E m p l o y e e s  w i t h i n  S S T L  w e r e  r e l a t i v e ly  n o t  s u r e  in  r e g a r d s  to  w h e t h e r  s e n i o r  
m a n a g e m e n t  c o n s i d e r s  s h a r i n g  k n o w l e d g e  a s  t o p  p r i o r i t y ,  a s  w e l l  a s  k e e p i n g  e l e c t r o n i c  
i n f o r m a t io n  s o u r c e s  u p - t o - d a t e .  B u t  s u p p o r t e d  s h a r i n g  k n o w l e d g e  b e t w e e n  t h e m ,  a n d  
p e r c e iv e d  t h a t  t r a i n i n g  o n  n e w  s y s t e m s  f o c u s e s  o n  i m p r o v in g  t h e  w o r k  p r a c t i c e s .
N o b o d y  h a s  s t r o n g l y  a g r e e d  w i t h  t h e  f a c t  t h a t  i d e a s  f o r  a l l i a n c e s  a n d  j o i n t  v e n tu r e s  to  
i n c r e a s e  k n o w - h o w  w i t h i n  S S T L  a r e  c o n s t a n t l y  r e v i e w e d  a n d  a c t e d  u p o n  w h e r e  n e c e s s a r y  
b y  s e n i o r  m a n a g e m e n t .
A l o n g  s i m i l a r  l in e s  o f  s t r o n g  a g r e e m e n t ,  I m o w l e d g e  w o r k e r s  a t  S S T L  p e r c e iv e :
-  I n f o r m a t i o n  T e c h n o lo g y  a s  k e y  e n a b l e r  in  e n s u r i n g  t h e  r i g h t  i n f o r m a t io n  is  
a v a i l a b l e  to  t h e  r i g h t  p e o p l e  a t  t h e  r i g h t  t im e
- I T  m a k e s  s e a r c h  f o r  i n f o r m a t io n  e a s i e r
-  I T  a l l o w s  e f f e c t i v e  c o m m u n i c a t i o n  a c r o s s  b o u n d a r i e s  a n d  t im e  z o n e s
S h a r i n g  a n d  t r a n s f e r  o f  k n o w l e d g e  i s  s u p p o r t e d  b y  I T
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K e y  r e s u l t s  f r o m  t h e  I n t r a n e t - b a s e d  s u r v e y  a r e  o u t l i n e d  b e lo w ,  a s  v a l i d a t e d  w i t h  H e a d  o f  
R e s e a r c h  a n d  D e v e l o p m e n t  a t  S S T L ,
a. S S T L  d o  n o t  p e r h a p s  e n c o u r a g e  s h a r i n g  o f  k n o w l e d g e  s u f f i c i e n t l y  o r  e f f i c i e n t ly .  
W i th  a  t e n d e n c y  f o r  b o t t l e n e c k s  in  a p p ly i n g  e x i s t i n g  k n o w l e d g e ,  e n s u r i n g  a s  w e l l  
t h a t  t h i s  i s  u s e d  i f  a n d  w h e n  r e q u i r e d .
b .  S S T L  d o  n o t  p e r h a p s  s u p p o r t  g a t h e r i n g  o f  b u s i n e s s  i n t e l l i g e n c e  a n d  p a r t i c i p a t i o n  
in  c o n f e r e n c e s  s u f f i c i e n t l y .
c .  K n o w le d g e  w o r k e r s  h a v e  p e r h a p s  l i t t l e  t im e  f o r  c r e a t i v e  t h in k i n g ,
d .  K n o w le d g e  a n d  in t e l l e c t u a l  p r o p e r t y  a r e  n o t  h i g h ly  v a lu e s .
e. S e e m i n g l y ,  t h e r e  is  a  l a c k  o f  k e e p i n g  e le c t r o n i c  i n f o r m a t io n  s o u r c e s  u p - t o - d a t e .
f. O n  a  m o r e  p o s i t i v e  s id e ,  b a s i c  I T  s u p p o r t  a n d  p e e r  s u p p o r t  f o r  s h a r i n g  k n o w l e d g e  
h a v e  a c c u m u l a t e d  h i g h e r  a g r e e m e n t .
T h e  q u e s t io n n a i r e  s tu d y  r a i s e s  t h e  n e e d  f o r  a  k n o w l e d g e  m a p  t h r o u g h  b o t h  t h e  p i l o t  a n d  
i n t r a n e t - b a s e d  o b s e r v a t i o n a l  s t u d i e s ,  o n e  t h a t  i s  s p e c ia l i s t  in  n a tu r e .  T h a t  c a n  r e p r e s e n t  t h e  
d o m a i n  l a n g u a g e  p r o v i d i n g  a n  e n v i r o n m e n t  f o r  q u e r y in g  a n d  v a l i d a t i o n  o f  t h e  
“ k n o w l e d g e  w o r k e r ” , a n d  t h u s  c o n ta i n m e n t  o f  b o t h  e le m e n t s  o f  s u c h  k n o w l e d g e  ( e x p l i c i t  
a n d  t a c i t ) .  A l l o w i n g  a s  w e l l  f o r  t h e  k n o w l e d g e  c o n v e r s i o n  m o d e s  ( N o n a k a ,  1 9 8 5 )  t o  t a k e  
p l a c e ,  a n d  h e n c e  k n o w l e d g e  t o  b e  c r e a te d  a n d  u t i l i z e d .  T h i s  m a y  a c t  a s  b a s i s  f o r  t h e  
r e s e a r c h  c o n d u c t e d  o n  w h e t h e r  S M E s  d o  c r e a t e  t h e  d y n a m i c s  o f  i n n o v a t i o n ,  a s  s u c h  
d y n a m i c s  m a y  n e e d  to  e n c a p s u l a t e  t h e  s h a r i n g  o f  t h e  d o m a i n  k n o w l e d g e  ( to u te d  a n d  
s u p p o r t e d  b y  k n o w l e d g e  w o r k e r s ) ,  a n d  t h u s  e m b e d d e d  w i t h i n  th e  d o m a i n ’s  o n t o l o g y  -  
r e f e r r i n g  to  t h e  e x p l i c i t  f o r m a l  s p e c i f i c a t i o n s  o f  t h e  t e r m s  in  t h e  d o m a i n  a n d  r e la t i o n s  
a m o n g  t h e m  ( G r u b e r ,  1 9 9 3 ) .
T h is  p a r t  o f  t h e  r e s e a r c h  ( o b s e r v a t i o n a l / i n t r o s p e c t i v e )  h a s  f o c u s e d  o n  t h e  o r g a n i z a t i o n a l  
s t r u c t u r e s  ( m a n a g e m e n t  h i e r a r c h i e s ,  a t t r i b u t i o n  a n d  v a l i d a t i o n  o f  k n o w l e d g e ,  a n d  s o  
f o r t h )  i n  p l a c e ,  e n a b l i n g  o r  f a c i l i t a t i n g  t h e  d i f f u s i o n  o f  k n o w l e d g e .
O u r  c o n c l u s i o n s  f r o m  t h i s  s u r v e y ;  b a s e d  o n  t h e  f e e d b a c k  a n d  r e s p o n s e s  r e c e iv e d ,  a f f i r m  
t h a t  k n o w le d g e  s h a r i n g  i s  e n c o u r a g e d .  A s  w e l l  a s  i n n o v a t i o n  b e in g  e n c o u r a g e d  e i t h e r  
t h r o u g h  c o l l e c t iv e  o r  i n d iv i d u a l  e f f o r t ( s ) ,  a n d  f a c i l i t a t in g  k n o w l e d g e  s h a r i n g  is  p o s s i b l e  
t h r o u g h  a v a i l a b i l i t y  o f  k n o w l e d g e  m a p s  a n d  c o m m u n i c a t i o n  c h a n n e l s  b e tw e e n  m u l t i  
d i s c ip l i n a r y  t e a m s  f o r  s p e c i a l i s t  a r e a s .  T h a t  S S T L  s e e m s  to  l a c k  ( f u r t h e r  f e e d b a c k  a v a i l  i n  
A p p e n d i x  I I ) .
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T h e  a b o v e  r e s u l t s ,  f r o m  e i t h e r  t h e  p i l o t  s t u d y  o r  t h e  i n t r a n e t - b a s e d  s t u d i e s ;  h a v e  
e n c o u r a g e d  u s  t o  e x p lo r e  h o w  a  t e x t  r e p o s i t o r y  w i l l  f a c i l i t a t e  k n o w le d g e  d i f f u s i o n  a n d  
p e r h a p s  t o  c o n s t r u c t  k n o w l e d g e  m a p ,  l e a d i n g  t o  ( s e m i)  a u to m a te  p r o c e s s e s  f o r  e l i c i t a t i o n  
o f  s p e c i a l i s t  p r a c t i c e ,  t h u s  k n o w l e d g e  p e r  s e .
4.2.3 C a p tu rin g  T a cit K n o w led ge
T h e  m o s t  t y p ic a l  m e t h o d  f o r  c a p t u r in g  t a c i t  k n o w l e d g e  i s  t h r o u g h  s t r u c t u r e d  a n d  
u n s t r u c tu r e d  i n te r v i e w s ,  a c c o r d in g  to  L i e b o w i t z .  S t r u c tu r e d  i n t e r v i e w s  f o l l o w  a  s e q u e n c e  
o f  q u e s t i o n s  p r e p a r e d  in  a d v a n c e  w i t h  s o m e  f l e x i b i l i t y  f o r  d e v ia t i o n .  U n s t r u c t u r e d  
i n t e r v i e w s  a r e  t y p i c a l l y  o p e n - e n d e d  q u e s t io n s ,  n o t  p l a n n e d  in  a d v a n c e .  W e  w o u l d  l ik e  to  
r e g a r d  o u r  o b s e r v a t i o n a l  s t u d y ,  q u e s t i o n n a i r e - b a s e d ,  a s  a  s e t  o f  s t r u c tu r e d  a n d  
u n s t r u c tu r e d  i n te r v i e w s  -  c o v e r e d  b y  t h e  q u e s t io n s  t h e  e m p l o y e e s  a r e  e x p o s e d  t o  a n d  t h e  
i n t e r a c t i o n s / m e e t i n g s  t h a t  t o o k  p l a c e  t h r o u g h o u t  t h e  c o n d u c t  o f  t h e  s t u d y .  T h e  s k i l l  o f  t h e  
i n t e r v i e w e r  i s  a  k e y  i n g r e d i e n t  t o w a r d s  g e t t i n g  a t  t h e  d e e p e r  k n o w l e d g e  v e r s u s  s h a l lo w  
k n o w l e d g e  o f  t h e  e x p e r t .  V a r i o u s  i n t e r v i e w i n g  m e t h o d s  c a n  b e  u s e d  a n d  c o n t a i n i n g  t o  
d i f f e r i n g  l e v e l s  t h e  p o s s i b l e  s c e n a r i o s  q u e s t io n e d  ( i .e .  n a t u r e  o f  q u e s t i o n s ) :  ( L ie b o w i t z ,  
2 0 0 0 :  C h p  3 )
T h e  m e t h o d  o f  f a m i l i a r  t a s k s :  t y p i c a l  s c e n a r io s  f a c e d  b y  t h e  e x p e r t  
-  T h e  m e t h o d  o f  t o u g h  c a s e s :  s p e c ia l  c a s e s  f a c e d  b y  th e  e x p e r t
T h e  c o n s t r a i n e d  p r o c e s s i n g  t a s k :  e x p e r t  m u s t  m a k e  a  d e c i s i o n  w i t h i n  a  
c o n s t r a i n e d  p e r i o d  o f  t im e
T h e  l im i te d  i n f o r m a t io n  m e t h o d :  e x p e r t  is  g iv e n  r e s t r i c t e d  i n f o r m a t io n  u p o n  
w h i c h  to  u s e  f o r  m a k i n g  a  d e c i s i o n  
A c c o r d i n g l y ,  w i t h i n  s t r i c t u r e s  o f  t h e  f i e l d  p r o j e c t ,  a  v e i y  s m a l l  s e l e c t  s e t  f r o m  k n o w l e d g e  
c r e a t i n g  c r e w  w i t h i n  S S T L  w e r e  i n t e r v i e w e d ,  c o m p l e m e n t i n g  f i n d in g s  f r o m  t h e  h i s t o r i c a l  
s t u d y  c a r r i e d  o u t  c o n c u r r e n t l y ,  t a k i n g  t h e  f o r m  o f :
❖  S t r u c t u r e d  i n t e r v i e w s , a  s e t  o f  p r e - o r g a n i z e d  i n t e r v i e w s / q u e s t i o n s  i n  s t r u c tu r e ,  
t im i n g ,  a n d  i n t e r v i e w e e s ,  o r
❖  U n s t r u c t u r e d  i n t e r v i e w s , w o r k s h o p s ,  s e m in a r s ,  a n d  d i s c u s s i o n s  e t  c e t e r a .
T h e  o b s e r v a t i o n a l  s t u d y  e a r n e d  is  c o n s i d e r e d  t o  r e p r e s e n t  a l l  p h a s e s  o f  t h e  k n o w l e d g e  
c o n v e r s i o n  m o d e l  ( N o n a k a  e t  a l ,  1 9 9 5 ) ,  s o c i a l i z a t i o n  ( i .e .  i n t e r a c t io n  w i t h  e m p l o y e e s ) ,  
i n t e r n a l i s a t io n  ( i .e .  p e r s o n a l  a n a l y s i s ) ,  c o m b i n a t i o n ,  ( i .e .  e x a m i n i n g  a n d  t h e  b r i n g i n g  
t o g e t h e r  o f  d i f f e r e n t  v i e w s ,  c o n c e p t s ,  a n d  t h e o r i e s ) ,  a n d  e x t e r n a l i s a t i o n  ( i .e .  r e p o r t s
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r e c o r d e d  f o r  t h e  p u r p o s e s  o f  g u i d i n g  o r  e x p l i c a t i n g  r e s e a r c h  f i n d in g s ) .  T h e r e f o r e ,  t h e  
p r e l i m i n a r y  r e s u l t s  f r o m  s u c h  h a v e  p r o v e n  t h e  i c e d  f o r  a d d i t i o n a l  a p p l i e d  r e s e a r c h  a n d  
i n v e s t i g a t i o n s ,  a l t h o u g h  s u c h  f r a m e w o r k  n e e d s  f u r t h e r  r e f i n e m e n t  t h r o u g h o u t  d i f f e r e n t  
d i v i s io n s  w i t h in  t h e  o r g a n i s a t i o n ,  b a s e d  o n  t a r g e t  g r o u p s  o r  e v e n  i n d iv i d u a l s .  T h u s ,  
d e l i m i t i n g  t h e  c o n d u c t  o f  o u r  r e s e a r c h ,  a n d  I n k i n g  w i t h  s p e c i f i c i t i e s  o f  h i s t o r i c a l  s t u d y  
a n d  f i n d in g s .  O b s e r v a t i o n a l  s t u d i e s  a r e  i n t e n d e d  to  c o m p l e m e n t  a n d  l e a d  to  h i s t o r i c a l  
s t u d y ,  b y  v a l i d a t i o n  o f  r e s u l t s  o b t a i n e d  t h r o u g h o u t  th e  e n t i r e t y  o f  t h e  r e s e a r c h .
T a c i t  k n o w l e d g e  in  c o u n te r p a r t ,  a s  c o v e r e d  b y  t h e  o b s e r v a t i o n a l  s t u d y  is  p a r t i a l l y  g u i d e d  
b y  c o n c e p t s  s t e m m i n g  f r o m  ( K o s k in e n ,  2 0 0 1 ) .  D i s c u s s in g  s y s t e m s  f o r  th e  u t i l i s a t i o n  o f  
t a c i t  k n o w l e d g e  w i t h in  a  t e c h n o l o g y  c o m p a n y ,  a s  f i g u r e  b e lo w  w o u l d  t e n d  to  s h o w ,  a n d  i f  
a p p l i c a b l e  a n d  v a l i d a t e d  t h o s e  p r o c e s s e s  c o v e r e d  b y  t h e  k n o w l e d g e  c o n v e r s i o n  m o d e l  
( N o n a k a  e t  a l ,  1 9 9 5 ) ;  s i n c e  s u c h  m o d e l  w a s  t e s t e d  a n d  a p p l i e d  w i t h i n  l a g e r  o r g a n i s a t i o n s  
a n d  c o n g lo m e r a t e s .
I n te r p r e ta t io n  S y s te m s :
-  In te ra c t io n  
-  W ith in  E n te rp r is e
►
M o tiv a t io n a l  S y s te m s : 
-  C o m m itm e n t 
- T a s k  s p e c if ic
F i g u r e  1 3 : U t i l i z a t i o n  o f  t a c i t  k n o w l e d g e  w i t h i n  a  T e c h n o lo g y  f i r m  ( K o s k in e n ,  2 0 0 1 )  
b a s e d  o n  ( B a a r s ,  1 9 9 7 )
T a c i t  k n o w l e d g e  is  s u p p o r t e d  b y  i n t e r p r e t a t i o n  s y s te m s ,  m o t i v a t i o n a l  s y s te m s ,  a n d  
m e m o r y  s y s te m s  -  a c c o r d i n g  t h e  a b o v e  d i a g r a m .  T h e  f o l l o w i n g  p r o p o s i t i o n  ( K o s k in e n ,  
2 0 0 1 )  w a s  p r e s e n t e d :  T a c i t  k n o w ? le d g e  c a n  h a v e  a  p o s i t i v e  e f f e c t  on th e  c o m p e t i t i v e
M e m o ry  S y s te m s :
E x p e r ie n c e  
Id e n tic a l ta s k s  
S a m e  a n d  o th e r  
c lie n ts
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a d v a n ta g e  o f  t e c h n o lo g y > f i r m s .  H o w e v e r ,  t h e  e x i s t e n c e  o f  t a c i t  k n o w l e d g e  in  a  c o m p a n y  is  
o f t e n  s o  m u c h  t a k e n  f o r  g r a n t e d ,  t h a t  i t s  u s a g e  a s  a  s o u r c e  o f  c o m p e t i t i v e  a d v a n t a g e  i s  n o t  
w e l l  r e a l i s e d ” . I n  c o n t r a s t ,  w e  a r e  t o  b e  i n v e s t i g a t i n g  k n o w l e d g e  p r i o r  t o  i t  b e c o m i n g  
t a k e n  f o r  g r a n t e d ,  a t  p r a c t i c e  le v e l ,  a n d  t h e  r e l a t e d  s p e c i a l i s t  t e x t  t h u s  t e r m i n o l o g y  u s e d .  
T h e r e f o r e ,  t h e  ( s e m i )  a u to m a te d  m e c h a n i s m s  f o r  p u r p o s e s  o f  t h i s  r e s e a r c h  t e n d  t o  b e  
e n c a p s u l a t e d  a n d  e m b o d i e d  w i t h in :  s y s t e m ’s  f im c t io n a l i ty ,  s u p p o r t  i t  s h a l l  p r o v i d e ,  a n d  
f r a m e w o r k  b y  w h i c h  k n o w l e d g e  c o n v e r s i o n  p r o c e s s e s  ( N o n a k a  e t  a l , 1 9 9 5 )  a r e  t o  t a k e  
p l a c e  w i t h i n  a n  S M E  C o l l e c t i v e l y ,  a c t i n g  a n d  a s  p a r t  o f  a  m e t h o d  f o r  e l i c i t a t i o n  o f  
s p e c i a l i s t  p r a c t i c e ,  a n d  p r o b a b ly  m a n a g i n g  it.
W e  s o u g h t  t o  m o d e l  t h e  t r a n s f e r  o f  p r o b l e m - s o l v i n g  e x p e r t i s e  f r o m  s o m e  k n o w l e d g e  
s o u r c e  to  a  r e p o s i to r y ,  c o n s t i t u t i n g  t h e  d o m a i n ’ s r e p o s i to r y  f o r  a  k i n d  o f  t a c i t  k n o w l e d g e  
t h r o u g h  t h e  O b s e r v a t i o n a l  S tu d y .  R e f l e c t i v e  o f  a  p r o c e s s  b y  w h i c h  t h e  e x p e r t ’s  t h o u g h t s  
a n d  e x p e r i e n c e s  a r e  c a p t u r e d ,  w h i c h  i n c l u d e d  c a p t u r in g  k n o w l e d g e  f r o m  o t h e r  s o u r c e s  
s u c h  a s  t e c h n i c a l  a n d  c o m m e r c i a l  m a n u s c r i p t s .  T h e  k n o w l e d g e  w o r k e r s  in  t h e  l a t t e r  c a s e  
c o l l a b o r a t e  w i t h  a  r e s e a r c h e r  t o  c o n v e r t  e x p e r t i s e  in to  a  c o d e d  s t y l e  f o r  r e p o r t i n g  a n d  th u s  
s u b s e q u e n t  a n a l y s i s ,  w h e r e  a p p l i c a b l e .
4.3 H istorical Study: A  T e x t-b a se d  M eth o d
T h e  s e c o n d  p a r t  o f  o u r  s t u d y ;  t h a t  is  t e x t - b a s e d ,  w a s  t o  e x a m i n e  t o  w h a t  e x t e n t  k n o w l e d g e  
is  s h a r e d  in  o n e  o f  t h e  k e y  o u t p u t s  o f  k n o w l e d g e  w o r k e r s ,  t h e i r  w r i t i n g s .
A n  e x a m i n a t i o n  o f  t h e  w r i t i n g s ,  l i k e  t h e  o b s e r v a t i o n s ,  c a n  b e  c a r r i e d  o u t  e i t h e r  i n tu i t i v e l y  
o r  e m p i r i c a l l y .  A n  i n tu i t iv e  a n a l y s i s  p r e d i c a t e s  h o w  m e a n in g  is  c o n v e y e d  in  t e x t  a n d  
t h e r e  a r e  s p e c u l a t i o n s  a b o u t  t h e  i n t e n t io n s  o f  t h e  w r i t e r  (G ib b s ;  2 0 0 3 ,  R e i t e r  e t  a l ;  2 0 0 5 ,  
G r o o m ;  2 0 0 5 ) .  W h e r e a s ,  G i b b s  f o r  i n s t a n c e  t e n d e d  t o  r e l a t e  e x p e r i e n c e  t o  l in g u i s t i c  
m e a n i n g ,  a s s e r t i n g  t h a t  l i n g u i s t i c  m e a n i n g  is  i n h e r e n t l y  e m b o d ie d .
H o w e v e r ,  o n e  m o d e m  w a y  o f  s t u d y i n g  l a n g u a g e s  is  t o  s tu d y  r a n d o m l y  d r a w n  s a m p le s  o f  
w r i t i n g  f r o m  a  l a r g e  p o p u l a t i o n .  I n  a n  e m p i r i c a l  a n a l y s i s ,  o n e  i s  g u i d e d  b y  s t r i c t  
o b s e r v a t i o n a l  c r i t e r i a ;  in  t h i s  c a s e  w e  f o l l o w  t h e  n o t io n  o f  f r e q u e n c y  a n d  a c c e p t a b i l i t y  
( Q u i r k  e t  a l ,  1 9 8 5 ) .  C o m p e t e n t  s p e a k e r s  o f  a  l a n g u a g e  a r e  s h o w n  t h e  r a n d o m l y  s a m p le d  
t e x t s  a n d  w e r e  f o u n d  t h a t  f r e q u e n c y  is  a  c o r r e l a t e  o f  a c c e p t a b i l i t y  ( i n  a c c o r d a n c e  w i t h  
Q u i r k  e t  a l ,  1 9 8 5 ) .  F o r  u s  i f  a  t e r m  is  u s e d  w i th in  t h e  s a m e  r e l a t i v e  f r e q u e n c y  in  d i f f e r e n t
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t e x t s  t h a t  m a y  b e  p r o d u c e d  b y  d i f f e r e n t  k n o w l e d g e  w o r k e r s  ( i .e .  r e s e a r c h e r s ,  d e s i g n e r s ,  
t e c h n i c i a n s ,  e t  c e t e r a ) .  T h e n  a  c o n c e p t  t h a t  u n d e r l i e s  o n e  o r  t w o  k e y w o r d s  i s  s h a r e d  
a m o n g s t  s u c h  w o r k e r s .  H o w e v e r ,  i f  a  s e t  o f  k e y w o r d s  is  u s e d  e x c l u s i v e l y  b y  o n e  g r o u p  o f  
w o r k e r s  t h e n  t h e  c la im  is  t h a t  t h e  c o n c e p t  u n d e r ly i n g  t h o s e  k e y w o r d s  is  n o t  w e l l  s h a r e d .  
T o  t h i s  e n d  w e  l o o k e d  a t  P h D  t h e s e s  p r o d u c e d  b y  d o c to r a l  s t u d e n t s  ( a t  S u r r e y  S p a c e  
C e n t r e )  in  r e l a t i o n  to  o t h e r  c o l l e c t i o n s  o f  t e x t  p r o d u c e d  b y  S S T L ,  f o r  i n s t a n c e .  T h e  t w o  
c o r p o r a  s h a r e  c o m m o n  k e y w o r d s  ( i .e .  s p a c e ,  s a t e l l i t e ,  s y s t e m ) .  T h e  f o c u s  w i t h in  P h D  
t h e s e s  i s  o n  s i m u la t io n  a n d  d e s i g n ,  w h e r e a s  in  r e s e a r c h  c o i p u s  t h e  f o c u s  i s  o n  
i m p le m e n ta t io n .  T h e  t e x t  a n a l y s i s  m e t h o d  h a s  b e e n  d i s c u s s e d  in  d e ta i l  f o r  a  r a n g e  o f  
d i s c ip l i n e s  ( C o p e c k  e t  a l ,  1 9 9 7 ;  A h m a d  e t  a l ,  2 0 0 1 ;  H o l b r o o k  e t  a l ,  2 0 0 4 ;  F l o w e r d e w ;  
2 0 0 5 ;  O n g  e t  a l ,  2 0 0 5 ) ,  i .e .  a r t i f i c i a l  i n te l l i g e n c e ,  h i g h  s p e e d  e l e c t r o n i c s  a n d  
s e m ic o n d u c t o r  i n d u s t r y  ( A h m a d  e t  a l ,  2 0 0 2 ;  A h m a d  e t  a l ,  2 0 0 3 ) .
K n o w l e d g e  is  to  u n d e r g o  a n  o n g o i n g  c o n v e r s i o n  p r o c e s s ,  in  o r d e r  f o r  i t  t o  r e ju v e n a t e ,  o r  
o th e r  n e w  k n o w l e d g e  t o  b e  c r e a t e d ,  a c c o r d in g  to  N o n a k a  e t  a l  ( 1 9 9 5 ) .  S u c h  n e e d s  b e  
f o r m a l i z e d  a n d  s t r u c tu r e d  in  k n o w l e d g e  r e p o s i to r i e s  o r  t e x t  r e p o s i to r i e s ,  a s  p e r  w i t h i n  
f r a m e w o r k  l a id  d o w n  f o r  t h i s  r e s e a r c h .  T h e n  a n  i m p o r t a n t  p a r t  o f  a  k n o w l e d g e  
m a n a g e m e n t  p r o c e s s  is  t o  c a p t u r e  a n d  s to r e  t h i s  I m o w le d g e  d u r i n g  w h i c h  i t  m a y  u n d e r g o  
a  c o n v e r s i o n  p r o c e s s  (I m o w l e d g e  c o n v e r s i o n  m o d e l ; N o n a k a  e t  a l,  1 9 9 5 ) .  M u c h  r e s e a r c h  
o n  I m o w le d g e  m a n a g e m e n t  i n d i c a t e s  c a p t u r in g  k n o w l e d g e  w i t h in  o r g a n i s a t i o n s  t h r o u g h  
d i v e r s e  s e t  o f  t e c h n iq u e s .  W i t h i n  o b s e r v a t i o n a l  s tu d ie s ,  t e c h n i q u e s  h a v e  e v o lv e d  f r o m  
c o g n i t i v e  p s y c h o l o g y  a n d  a r t i f i c i a l  i n t e l l i g e n c e  f i e ld s  ( L ie b o w l t z ,  2 0 0 0 ) ,  h o w e v e r  in  t h i s  
t h e s i s  w e  d id  n o t  a im  t o  e x a m i n e  w h y  I m o w le d g e  is  b e i n g  c a p t u r e d  in  t h e  w a y  i t  is  
t h r o u g h  n e i t h e r  t h e  o b s e r v a t i o n a l  o r  t e x t - b a s e d  s t u d i e s  -  t h o u g h  o n  h o w  k n o w l e d g e  is  
d i f f u s e d .
T e x t  a n a l y s i s  s h o u ld  b e  t a k e n  t o  m e a n  t h e  a n a l y s i s  o f  t e x t  b y  a lg o r i t h m i c  p r o c e s s i n g ,  a n d  
t h a t  m a y  in v o lv e  t h e  c o m p u t a t i o n  o f  l e x i c a l  s i g n a tu r e s  ( A h m a d  e t  a l ,  2 0 0 3 )  w i t h in  a  
s p e c i a l i s t  d o m a in .  A n  a lg o r i t h m  m a y  b e  d e f in e d  a s  a  s t e p - b y - s t e p  p r o c e d u r e  c a p a b le  o f  
b e in g  r u n  o n  a  c o m p u t e r ,  h e n c e  r e n d e r e d  a u to m a t i c  o r  s e m ia u t o m a t i c .  B e f o r e  i t  c a n  
a c t u a l l y  b e  r u n ,  h o w e v e r ,  t h e  a lg o r i t h m  m u s t  b e  c o d e d  in  s o m e  c o m p u t e r  l a n g u a g e  a s  p a r t  
o f  a  s o f tw a r e  p r o g r a m .  T h e  to o l  c u r r e n t ly  u s e d  f o r  t h e  p u r p o s e s  o f  t h i s  r e s e a r c h  is  S y s t e m  
Q u i r k , a  c o m p u t a t i o n a l  l i n g u i s t i c  s o f t w a r e  s y s te m  p r o v i d i n g  a  c o m p u t e r - m e d ia t e d  
e n v i r o n m e n t  f o r  t e x t  a n a l y s i s  c r e a t e d  b y  t h e  A r t i f i c i a l  I n t e l l i g e n c e  G r o u p ,  U n i v e r s i t y  o f  
S u r r e y .  B e c a u s e  t h e  a lg o r i t h m  i s  a  d e s c r i p t i o n  o f  w h a t  is  t o  b e  d o n e ,  i t  m a y  a l s o  b e  u s e d
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t o  g u i d e  o n e ’s  o w n  a n a l y s i s  o f  a  t e x t .  I n  o t h e r  w o r d s ,  w e  c a n  t h i n k  l ik e  a  c o m p u t e r  
( t h o u g h  o f  c o u r s e  m u c h  m o r e  s lo w ly ,  w i t h  a  m u c h  g r e a t e r  p r o b a b i l i t y  o f  e r r o r ) .  D o in g  s o  
i s  e s s e n t i a l  t o  o n e  k i n d  o f  t e x t  a n a l y s i s ,  n a m e l y  t e x t u a l  e n c o d i n g  o r  “ m a r k - u p ”  ( S p e r b e r g -  
M c Q u e e n ,  1 9 9 1 ) .  B e c a u s e  t o  e n c o d e  a  t e x t  w e l l  f o r  s u b s e q u e n t  a n a l y s i s  b y  a  c o m p u t e r ,  
w e  n e e d  b e  a b le  t o  a d h e r e  t o  t h e  i n i t i a l l y  s e t  f o r t h  o r  i n h e r i t e d  c h a r a c t e r i s t i c s  o f  t h e  t e x t  
a n d  th u s  s t e p s  f o l l o w e d  t o  a n a l y s e  it .  A p a r t  f r o m  t e x t u a l  e n c o d i n g ,  t h e n ,  t e x t  a n a l y s i s  m a y  
b e  d i v id e d  in to  t h e  f o l l o w in g  k i n d s :
1. C o n c o r d i n g : m a y  r e f l e c t  a  s p e c i a l i s t  l in g u i s t i c  u s e  o f  t e r m i n o lo g y  t h a t  c o u l d  
f o l l o w  s p e c i f i c  p a t t e r n s  p o r t r a y i n g  a  s e t  o f  p o s s ib l e  a s s o c i a t e d  p r a c t i c e ( s )  
f o l l o w e d  in  a n  o r g a n iz a t i o n .
2 . C o n t e n t  a n a l y s i s : T h i s  is  a  c lo s e l y  r e l a t e d  i f  n o t  o v e r l a p p in g  k i n d ,  o f t e n  i n c l u d e d  
u n d e r  t h e  g e n e r a l  r u b r i c  o f  “ q u a l i t a t i v e  a n a l y s i s ” . I t  i s  “ a  s y s t e m a t i c ,  r e p l i c a b l e  
t e c h n i q u e  f o r  c o m p r e s s in g  m a n y  w o r d s  o f  t e x t  in to  f e w e r  c o n t e n t  c a t e g o r i e s  b a s e d  
o n  e x p l i c i t  r u l e s  o f  c o d i n g ”  ( S t e m l e r ,  2 0 0 1 ) .  I t  o f t e n  i n v o lv e s  b u i ld i n g  a n d  
a p p ly i n g  a  c o n c e p t  d i c t i o n a r y  o r  a  f i x e d  v o c a b u l a r y  o f  t e r m s  o n  t h e  b a s i s  o f  w h i c h  
w o r d s  a r e  e x t r a c t e d  f r o m  t h e  t e x t u a l  d a ta  f o r  c o n c o r d i n g  o r  s t a t i s t i c a l  
c o m p u t a t i o n .
3 . S t a t i s t i c a l  a n d  F r e q u e n c y  A n a ly s i s ' .  T h i s  i n v o lv e s  c o u n t i n g  p a r t i c u l a r  f e a t u r e s  o f  
t h e  t e x t u a l  d a t a  a n d  t h e n  a p p l y i n g  o n e  o r  m o r e  m a t h e m a t i c a l  t r a n s f o r m a t i o n s .  T h e  
s i m p le s t  t y p e  p r o d u c e s  f r e q u e n c y  l is ts  o f  w o r d - f o r m s ,  u s u a l ly  a r r a n g e d  f r o m  th e  
m o s t  t o  t h e  l e a s t  f r e q u e n t ,  in  a d d i t i o n  to  a  r e la t i v e  c o m p a r i s o n  w i th  B N C  d a t a  
( B r i t i s h  N a t i o n a l  C o r p u s ) .  W e  w i l l  p a y  s o m e  a t t e n t i o n  t o  s u c h  l i s t s  w i t h in  
c o v e r a g e  o f  t h i s  r e s e a r c h .  M o r e  p o w e r f u l  a n d  c o m p l e x  t y p e s  o f  s t a t i s t i c a l  a n a l y s i s  
a r e  u s e d  f o r  e x a m p le  in  S t y l o m e t r y  a n d  A u t h o r s h i p  S t u d i e s  ( B u r r o w s  1 9 9 2 ,  
H o l m e s  1 9 9 8 ) .
H e n c e  o u r  a im  is  t o  b e  a b le  t o  a n a l y s e  c o l l e c t i o n s  o f  s p e c i a l i s t  t e x t  o f  t h e  d o m a i n  
i n v e s t i g a te d .  F r o m  S S T L  a n d  a  s e t  o f  d o m a i n  r e l a t e d  c o l l e c t io n s  o f  t e x t ,  v a l i d a t e d  w i t h  
e x p e r t  k n o w l e d g e  w o r k e r s .  A c c o r d i n g  t o  t h e  W e b s t e r ’s  N e w  C o l l e g i a t e  D i c t i o n a i y  a  
R e p o s i t o r y , “ . . . i s  a  p l a c e  w h e r e  s o m e th i n g  is  d e p o s i t e d  o r  s t o r e d  . . .  d e s i g n e d  to  a c t  o v e r  a  
p r o l o n g e d  p e r i o d ”  S u c h  d e f in i t i o n  m a y  p r o v i d e  t h e  f a m e w o r k  b y  w h i c h  t h e  c o m p o s i t i o n  
a n d  u s e  o f  t h e  t e r m  i s  o p t e d  f o r ,  w i t h in  o b j e c t iv e s  o f  th i s  r e s e a r c h .  I n  p a r t i c u l a r ,  h o w  s u c h  
t e r m  is  b e in g  r e f e r r e d  t o  a n d  a s s o c i a t e d  w i t h  t e x t  a s  t h e  o b j e c t  o f  c o n ta i n m e n t ,  in  s i m i l a r
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m a n n e r  t o  a n  o b j e c t  o f  c o n t a i n m e n t  h  p h y s i c a l  a s s e t s ,  i .e .  l a n d ,  c a p i t a l  a n d  l a b o u r  e t  
c e t e r a ,  t h u s  in  a n  e l e c t r o n i c  f o r m  t h a n  a  p h y s i c a l  o n e .
I n  o r d e r  to  b e  a b le  t o  p u r s u e  s t u d i e s  o n  t e x t  a n d  e x t r a c t  c o n c l u s i v e  r e m a r k s  f r o m  t h e  w a y  
p r a c t i c e  i s  b e i n g  e l i c i t e d  f r o m  f l o w  o f  a n d  s t a te m e n t s  b y  t e x t u a l  c o n te n t ,  w h i l s t  s u c h  
p r o c e s s i n g  o f  d a ta  is  c o m p u t e r  m e d i a te d .  W e  s h a l l  p o s t u l a t e  u p o n  th e  s o u r c e s  a n d  
e n v i r o n m e n t s  i n  w h i c h  s u c h  c o n t e n t  m a y  r e s i d e ,  r a th e r  b e in g  s p e c i a l i s t  in  n a tu r e  w i t h in  
t h e  s a t e l l i t e  e n g in e e r i n g  o r g a n i s a t i o n a l  d o m a i n ,  t h e  f o l l o w in g  w o u l d  c o n s t i t u t e  p o s s i b l e  
l o c a t io n s  o f  t h e  s p e c i a l i s t  k n o w le d g e  i n  s t u d y  -  r e p r e s e n t a t i v e  to  a  c e r t a i n  e x t e n t  o f  t h e  
k n o w l e d g e  f l o w i n g  w i t h i n  o r g a n i z a t i o n a l  h i e r a r c h i e s  a n d  a d a p t e d  w i t h i n  t h e  r a n g e  o f  
c o m m e r c i a l  a c t i v i t i e s ,
❖  T e x t  r e p o s i t o r y  ( i e s ) ,  t h e s e s ,  s p e c i a l i s t  t e r m i n o lo g y ,  l e a r n e d  p a p e r s ,  r e p o r t s ,  
o r g a n i s a t i o n a l  d o c u m e n t s ,  e t  c e t e r a .  E x p a n d s  t o  f e e d  in to  a  k n o w l e d g e  r e p o s i to r y .
❖  K n o w l e d g e  r e p o s i t o r i e s  ( i e s ) ,  i n f o r m a t io n  r e c o r d e d  f r o m  e x p e r t s ,  e l i c i t e d  ( b e s t )  
p r a c t i c e ,  e t  c e t e r a ,  -  f o r m u l a t e d  b y  s e t ( s )  o f  t e x t  r e p o s i t o r y  ( ie s )  b y  a  d o m a i n  
e x p e r t
T h u s ,  e x a m i n in g  t h e  n o t io n s  b y  w h i c h  s u c h  s p e c i a l i s t  p r a c t i c e  m a y  b e  r e p o r t e d  v i a  t h e  
s p e c i a l i s t  t e x t .  A  s e l e c t e d  s e t  o f  p o s s i b l e  a n a l y t i c a l  s t u d i e s  m a y  b e  f o l lo w e d ,  b y  w h i c h  w e  
a r e  t o  i n v e s t i g a te  t h e  l a n g u a g e  in  ( p e r t i n e n t  t o  a  c o l l e c t i o n  o f  k n o w l e d g e  w o r k e r s )  a n d  o f  
( p e r t i n e n t  to  a n  i n d iv i d u a l  k n o w l e d g e  w o r k e r )  u s e .
4.3.1 T e x t R epositories
A  c o r p u s  in  l in g u i s t i c  t e r m s  p o r t r a y s  t h e  m e a n i n g  o f  a  c o l l e c t io n  ( s )  o f  t e x t .  W e  u s e  it  
i n te r c h a n g e a b l y  w i t h  a  t e x t  r e p o s i to r y ,  a t  t im e s .  I n  c a u s e  o f  t h e  l a t t e r  b e in g  c o l l a te d  t o  
r e p r e s e n t  a  t e m p o r a l  a n d  h i s t o r i c a l  t e x t u a l  d a t a s e t  w i t h in  a  s p e c i f i c  d o m a i n ,  a s  o p p o s e d  to  
a  c o r p u s  ( o r  c o r p o r a  f o r  p l u r a l )  m a y  r e p r e s e n t  a  s e t  o f  h e t e r o g e n e o u s  a n d  n o t  t im e  r e l a t e d  
t e x t u a l  d a ta s e t .
H i s t o r i c a l  l in g u i s t i c s  c a n  b e  s e e n  a s  a  s p e c ie s  o f  c o r p u s  l in g u i s t i c s ,  s i n c e  t h e  t e x t s  o f  a  
h i s t o r i c a l  p e r io d  o r  a  “ d e a d ”  l a n g u a g e  f o r m  a  c lo s e d  c o ip u s  o f  d a ta ,  w h i c h  c a n  o n ly  b e  
e x t e n d e d  b y  t h e  (re) d i s c o v e r y  o f  p r e v io u s ly  u n k n o w n  m a n u s c r i p t s  o r  b o o k s .  I n  s o m e  
c a s e s  i t  is  p o s s ib l e  t o  u s e  ( a lm o s t )  t h e  e n t i r e  c lo s e d  c o r p u s  o f  a  l a n g u a g e  f o r  r e s e a r c h  - 
s o m e th i n g  t h a t  c a n  b e  d o n e  f o r  a n c i e n t  G r e e k  f o r  e x a m p l e ,  u s i n g  t h e  T h e a s u r u s  L in g u a e  
G r a e c a e  c o r p u s ,  w h i c h  c o n t a i n s  m o s t  o f  e x t a n t  a n c i e n t  G r e e k  l i t e r a t u r e .  H o w e v e r ,  in
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p r a c t i c e  h i s t o r i c a l  l in g u i s t i c s  h a s  n o t  t e n d e d  t o  f o l l o w  a  s t r i c t  c o r p u s  l in g u i s t i c  p a r a d i g m ,  
i n s t e a d  t a k i n g  a  s e l e c t i v e  a p p r o a c h  t o  e m p i r i c a l  d a ta ,  to  l o o k  f o r  e v id e n c e  o f  a  p a r t i c u l a r  
p h e n o m e n o n  a n d  m a k i n g  r o u g h  e s t i m a t e s  a t  f r e q u e n c y .  N o  r e a l  a t t e m p t s  t h a t  a r e  a w a r e  o f  
( i n  in v e s t i g a t io n )  w e r e  m a d e  to  p r o d u c e  s a m p le s  t h a t  w e r e  r e p r e s e n t a t i v e .
I n  r e c e n t  y e a r s ,  h o w e v e r ,  s o m e  h i s t o r ic a l  l i n g u i s t s  h a v e  c h a n g e d  t h e i r  a p p r o a c h ,  r e s u l t i n g  
in  a n  u p s u r g e  i n  s t r i c t l y  c o r p u s - b a s e d  h i s t o r i c a l  l i n g u i s t i c s  a n d  t h e  b u i l d i n g  o f  c o r p o r a  f o r  
t h i s  p u r p o s e .  T h e  m o s t  w i d e ly  k n o w n  E n g l i s h  h i s to r i c a l  c o r p u s  is  t h e  H e l s i n k i  c o r p u s  
( M c E n e r y  &  W i l s o n ,  1 9 9 6 ) .  T h e  H e l s i n k i  c o r p u s  c o n ta i n s  a p p r o x im a t e ly  1 .6  m i l l i o n  
w o r d s  o f  E n g l i s h  d a t i n g  f r o m  th e  e a r l i e s t  O l d  E n g l i s h  P e r i o d  ( b e f o r e  A D  8 5 0 )  t o  t h e  e n d  
o f  t h e  E a r l y  M o d e r n  E n g l i s h  p e r i o d  ( 1 7 1 0 ) .  I t  is  d iv id e d  in to  t h r e e  m a i n  p e r io d s  - O ld  
E n g l i s h ,  M i d d l e  E n g l i s h  a n d  E a r ly  M o d e m  E n g l i s h  -  a n d  e a c h  p e r io d  is  s u b d i v i d e d  in to  a  
n u m b e r  o f  1 0 0 - y e a r  s u b  p e r io d s  ( o r  7 0 - y e a r  s u b  p e r io d s  in  s o m e  c a s e s ) .  T h e  H e l s i n k i  
c o ip u s  is  r e p r e s e n t a t i v e  in  t h a t  i t  c o v e r s  a  r a n g e  o f  g e n r e s ,  r e g io n a l  v a r ie t i e s  a n d  
s o c i o l i n g u i s t i c s  v a r i a b l e s  s u c h  a s  g e n d e r ,  a g e ,  e d u c a t i o n  a n d  s o c i a l  c la s s .  T h e  H e l s i n k i  
t e a m  h a v e  a l s o  p r o d u c e d  ‘s a t e l l i t e ’ c o r p o r a  o f  e a r l y  S c o t t i s h  a n d  e a r ly  A m e r i c a n  E n g l i s h .  
O t h e r  e x a m p l e s  o f  E n g l i s h  h i s t o r i c a l  c o r p o r a  i n  d e v e l o p m e n t  a r e  t h e  Z u r i c h  C o r p u s  o f  
E n g l i s h  N e w s p a p e r s  ( Z E N ) ,  t h e  L a m p e t e r  C o r p u s  o f  E a r l y  M o d e r n  E n g l i s h  T r a c t s  ( a  
s a m p le  o f  E n g l i s h  p a m p h l e t s  f r o m  b e tw e e n  1 6 4 0  a n d  1 7 4 0 )  a n d  t h e  A R C H E R  c o r p u s  ( a  
c o r p u s  o f  B r i t i s h  a n d  A m e r i c a n  E n g l i s h  f r o m  1 6 5 0 - 1 9 9 0 )  ( M c E n e r y  &  W i l s o n ,  1 9 9 6 ) .
T h e  w o r k  t h a t  is  c a r r i e d  o u t  o n  h i s t o r i c a l  c o r p o r a  is  q u a l i t a t i v e l y  s i m i l a r  to  t h a t  w h i c h  is  
c a r r i e d  o u t  o n  m o d e r n  l a n g u a g e  c o r p o r a ,  a l t h o u g h  i t  is  a l s o  p o s s ib l e  t o  c a n y  o u t  w o r k  o n  
t h e  e v o l u t i o n  o f  l a n g u a g e  t h r o u g h  t im e .  F o r  e x a m p l e ,  ( P e i t s a r a ,  1 9 9 3 )  u s e d  f o u r  s u b  
p e r i o d s  f r o m  t h e  H e l s i n k i  c o r p u s  a n d  c a l c u l a t e d  t h e  f r e q u e n c ie s  o f  d i f f e r e n t  p r e p o s i t i o n s  
i n t r o d u c i n g  a g e n t  p h r a s e s .  T h r o u g h o u t  t h e  p e r i o d  s h e  f o u n d  t h a t  t h e  m o s t  c o m m o n  
p r e p o s i t i o n s  o f  t h i s  t y p e  w e r e  ‘o f  a n d  ‘b y ’ w h i c h  w e r e  o f  a lm o s t  e q u a l  f r e q u e n c y  a t  t h e  
b e g i n n i n g  o f  t h e  p e r io d ,  b u t  b y  t h e  f i f t e e n t h  c e n t u r y  ‘b y ’ w a s  t h r e e  t i m e s  m o r e  c o m m o n  
t h a n  ‘o f ,  a n d  b y  1 6 4 0  ‘b y ’ w a s  e i g h t  t i m e s  a s  c o m m o n .  S t u d i e s  l ik e  t h i s  h a v e  p a r t i c u l a r  
i m p o r t a n c e  i n  t h e  c o n te x t  o f  c o n c e p t i o n  o f  l a n g u a g e  e v o lu t i o n  a s  a  m o t i v a t e d  c h a n g e  in  
t h e  p r o b a b i l i t i e s  o f  t h e  g r a m m a r .  H o w e v e r ,  i t  is  i m p o r t a n t  t o  b e  a w a r e  o f  t h e  l im i ta t io n s  
o f  c o r p u s  l in g u i s t i c s ,  a s  ( R i s s a n e n ,  1 9 8 9 )  p o i n t e d  o u t  t h e  t h r e e  m a i n  p r o b l e m s  a s s o c i a t e d  
w i t h  u s i n g  h i s t o r i c a l  c o r p o r a ,
a . T h e  d a n g e r  t h a t  t h e  u s e  o f  a  c o i p u s  a n d  a  c o m p u t e r  m a y  s u p p l a n t  t h e  i n - d e p t h  
I m o w le d g e  o f  l a n g u a g e  h i s t o iy ,  w h i c h  i s  t o  b e  g a in e d  f r o m  t h e  s tu d y  o f  o r ig in a l
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t e x t s  in  t h e i r  c o n te x t .  T h u s ,  i t  m a y  b e  a l t e r n a t iv e ly  l e a d i n g  t o  b i a s e d  a p p r o a c h  
t o w a r d s  s u c h  l i n g u i s t i c  s tu d i e s .
b .  T h e  d a n g e r  t h a t  a  c o r p u s  m a y  b e  u s e d  t o  p r o v i d e  r e p r e s e n t a t i v e  c o n c l u s i o n s  a b o u t  
t h e  e n t i r e  l a n g u a g e  p e r i o d ,  w i t h o u t  u n d e r s t a n d i n g  i t s  I m i t a t i o n s  in  t h e  t e r m s  o f  
w h i c h  g e n r e s  i t  d o e s  a n d  d o e s  n o t  c o v e r .
c . T h e  m o r e  v a r i a b l e s  a r e  u s e d  in  s a m p l i n g  a n d  c o d in g  t h e  c o r p u s  ( p e r i o d s ,  g e n r e s ,  
a g e ,  g e n d e r ,  c o n te x t  e t  c e t e r a )  t h e  h a r d e r  i t  is  t o  r e p r e s e n t  e a c h  o n e  f u l ly  a n d  
a c h i e v e  s t a t i s t i c a l  r e l i a b i l i t y .  T h e  m o s t  e f f e c t i v e  w a y  o f  s o l v i n g  t h i s  p r o b l e m  is  t o  
b u i ld  l a r g e r  c o r p o r a  o f  c o u r s e .
R e s e r v a t io n s  c l a i m e d  b y  ( R i s s a n e n ,  1 9 8 9 )  a r e  v a l i d  a n d  i m p o r t a n t ,  b u t  s h o u l d  n o t  
d im i n i s h  t h e  v a lu e  o f  c o i p u s - b a s e d  l in g u i s t i c s ;  r a th e r  t h e y  s h o u l d  s e r v e  a s  w a r n i n g s  o f  
p o s s i b l e  p i t f a l l s  w h i c h  n e e d  t o  b e  t a k e n  o n  b o a r d  b y  r e s e a r c h e r s ,  s i n c e  w i t h  a p p r o p r i a t e  
c a r e  t h e y  a r e  s u r m o u n t a b l e .
K n o w le d g e  s h a r i n g  w a s  s u p p o r t e d  b y  t h e  s e l e c t  k n o w l e d g e  w o r k e r s ,  a n d  w i t h i n  t h e  
o r g a n iz a t i o n ,  a s  p o r t r a y e d  t h r o u g h  t h e  o b s e r v a t i o n a l  s t u d y .  S h a r i n g  t a c i t  k n o w l e d g e  i s  n o t  
o u r  i n i t i a l  c o n c e r n .  H o w e v e r ,  t h e  s h a r i n g  o f  k n o w l e d g e  t h r o u g h  ( f r o m  t a c i t  to ,  a n d  v i c e  
v e r s a )  i ts  e x p l i c i t  m a n i f e s t a t i o n s  w o u l d  b e  o f  i n v e s t i g a t io n .  B e i n g  m a n i f e s t e d  t h r o u g h  t e x t  
d o c u m e n t s  a s  b e l o w  -  w h e r e a s  a s  o u r  f o c u s  is  o n  th e  f i r s t  c o l l e c t i o n  o f  d o c u m e n t s  in  
t e r m s  o f  o r g a n iz a t i o n a l  k n o w l e d g e  c r e a t i o n  a n d  s h a r in g ,
1 - K n o w le d g e  C o m b i n a t i o n  ( a n d  i n t e r n a l i z a t i o n  /  e x t e r n a l i z a t i o n ):  p u b l i c a t i o n s
( c o n f e r e n c e s ,  j o u r n a l s ,  t e c h n i c a l  r e p o r t s ) ,  p r o j e c t  d o c u m e n t s ,  P H D  t h e s e s ,  a n d  
t e c h n i c a l  r e p o r t s
2 -  K n o w le d g e  S o c i a l i z a t i o n  ( a n d  i n t e r n a l i z a t io n  /  e x t e r n a l i z a t i o n ) :  m e m o s ,  e m a i ls ,
n e w s g r o u p s  &  o n l in e  d i s c u s s i o n  f o r u m s
A  k e y  p r o b l e m  in  s h a r i n g  d o c u m e n t s  a t  c o n c e p tu a l  l e v e l  i s  i n  k n o w i n g  i n  h o w  to  g e t  s u c h  
d o c u m e n t s .  T h e y  s h o u ld  b e  i n d e x e d  e x h a u s t i v e l y  w i t h  c o n s i d e r a t i o n s  f o r ,
>  a  p r e - s t o r e d  s e t  o f  k e y w o r d s
>  a  d y n a m i c  t e x t  r e p o s i to r y  ( i .e .  i n  r e l a t i o n  t o  c h a n g e  in  c o m m e r c i a l  o r i e n t a t i o n s  
w i t h i n  a n  o r g a n iz a t i o n ) ,  r e s p e c t iv e l y .
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T e x t  a n a l y s i s  i n  k n o w l e d g e  m a n a g e m e n t  is  c a r r i e d  t h r o u g h  c o r p u s  l in g u i s t i c s  ( h o l d in g  t h e  
a s s u m p t i o n  t h a t  f r e q u e n c y  is a  c o r r e l a t e  o f  a c c e p t a b i l i t y  ( Q u i r k  e t  a l ,  1 9 8 5 ) ,  a n d  b u i ld i n g  
a  t e x t  r e p o s i t o r y  t h a t  i s  r e p r e s e n t a t i v e  o f  a  d o m a i n  w i t h  e x p e r t  u s e r  v a l id a t io n ) .  H e n c e ,  t h e  
r e s e a r c h  m e t h o d s  u n d e r  t h e  f i e l d  o f  k n o w l e d g e  m a n a g e m e n t  c a n  t h e n  b e  g e n e r a l i z e d  o n to  
o t h e r  d o m a i n s .  I n  e s s e n c e ,  s u c h  m a y  b e  c o n d u c t e d  t h r o u g h  a  p r o c e s s  o f  c o m b i n i n g  
o b s e r v a t i o n a l  s t u d i e s  ( i .e .  i n t r o s p e c t iv e ,  k n o w l e d g e  f l o w  a m i d  e m p l o y e e s ) ,  a n d  h i s t o r i c a l  
s t u d i e s  ( i .e .  t e x t  a n a ly s i s ,  k n o w l e d g e  a d a p t a t i o n  a s  m a n i f e s t e d  b y  i ts  t r a c e ) .
T h e  r e s e a r c h  m e t h o d  ( h i s t o r i c a l  s t u d i e s )  f o l l o w e d  is  in l in e  t o  a  c e r t a i n  d e g r e e ,  w i t h  t h a t  
f o l l o w e d  b y  p e e r s ’ r e s e a r c h  ( A h m a d  e t  a l, 2 0 0 3 )  f o r  o t h e r  d o m a i n s .  I n v o l v i n g  t h e  
f o l l o w i n g  s te p s ,  h o w e v e r  s t a g e s  o n  s t u d y i n g  s e m a n t i c  r e l a t i o n s h i p s  a n d  c r e a t i n g  d o m a i n  
o n t o lo g y  a r e  n o t  c o v e r e d  e x h a u s t i v e l y  d u e  t o  t h e  n a tu r e  a n d  s c o p e  o f  t h i s  t h e s i s :
>  C o l l e c t  a  r a n d o m  s a m p le  o f  t e x t  c o r p o r a  in  a  d o m a i n  ( m a y  in c l u d e  s u b - d o m a i n s )
>  F r e q u e n c y  a n a l y s i s  f o r  s i n g l e  a n d  c o m p o u n d  s p e c i a l i s t  t e r m s
>  S tu d y  s e m a n t i c  r e la t i o n s h ip s
>  E x t r a c t  c a n d i d a t e  o n t o lo g y
>  M a p  t h e  o n t o lo g y  in  a  d o c u m e n t  d a t a b a s e
T h e r e  i s  n o  u n i q u e  w a y  o f  p u r s u i n g  a n a l y s i s  o v e r  t e x t ,  t h o u g h  w e  a r e  a d o p t i n g  g e n e r i c  
g u i d e l i n e s  f o r  t h e  p u r p o s e s  o f  s u c h  s p e c i a l i s t  t e x t  r e p o s i to r i e s .  B y  i i i t i a l ly ,  b u i ld i n g  a  
s p e c i a l i s t  c o r p o r a ,  f r o m  w h i c h  w e  w i l l  b e  d e t e c t i n g  s p e c i a l i s t  t e r m s .  F o l l o w e d  b y  a  s e t  o f  
d i a c h r o n ic  s tu d i e s  0 11 t e x t  r e p o s i to r i e s  — f o c u s  o n  t e r m i n o lo g i c a l  c h a n g e s  e x t e n d i n g  
t h r o u g h  t i m e . A s  t h e r e  is  a  s y m b i o t i c  r e l a t i o n s h i p  b e t w e e n  a  d o m a i n ’ s  s p e c i f i c  s e t  o f  
t e r m s  a n d  a  c o l l e c t i o n  o f  t e x t  c o n t a i n e d  w i t h i n  a  r e p o s i to r y  o f  t h a t  d o m a i n  ( m o r p h o lo g i c a l  
p r o d u c t i v i t y ) ,  t h i s  i s  b e l i e v e d  o n  a  g e n e r a l  a c c o r d  b y  t h e  s c i e n t i f i c  c o m m u n i ty .  T h e  
s p e c i a l i s t  t e x t  m a y  b e  c h a r a c t e r i z e d  b y  t h e  h i g h  f r e q u e n c y  o f  o n e  o r  m o r e  s p e c i a l i s t  t e r m s ,  
w h i c h  m a y  s o m e t i m e s  b e  l e m m a t i s e d  a n d  r e d u c e d  to  w o r d s  t h a t  a r e  t y p i c a l l y  c o i n e d  a n d  
f o u n d  i n  a  s p e c i a l i s t  t e x t .  L in g u i s t s  h a v e  e x p lo i t e d  t h i s  s y m b i o s i s  i n  o r d e r  t o  s t u d y  
l a n g u a g e  t h r o u g h  t h e  d i s t r i b u t i o n  o f  w o r d s  w i t h in  a  c o l l e c t i o n  o f  t e x t s  o r  a  t e x t  c o r p u s  
( A h m a d  e t  a l,  2 0 0 2 ) .
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T h e  m e t h o d  o f  t e x t  a n a l y s i s  t h a t  w a s  p u r s u e d  in  t h i s  t h e s i s  i n c l u d e d  t h e  f o l l o w in g  s e t  o f  
a s s u m p t io n s  a n d  a c t i v i t i e s ,
1 . C o l l e c t i o n  o f  a  s a m p le  o f  t e x t s  b e i n g  r a n d o m l y  p r o d u c e d  o v e r  a  p e r io d  o f  t im e  
( t h e s e s ,  p u b l i c a t i o n s )  a n d  a  r a n d o m  s a m p le  o f  t e x t s  p r o d u c e d  a t  a  f i x e d  r e -  
o c c u r r i n g  p e r i o d  o f  t i m e  ( c o m p a r e d  s e t  o f  s e q u e n t i a l  p a p e r s ,  t e m p o r a l  t e x t s ) ,  b e i n g  
a n a ly s e d  s e p a r a t e l y .  D i f f e r e n t  k i n d s  o f  t e x t s  a r e  i n c l u d e d  b e in g  f o r m a l  a n d  
s t r u c t u r e d ,  s u c h  a s  j o u r n a l  p a p e r s ,  c o n f e r e n c e  p u b l i c a t i o n s ,  t e c h n i c a l  r e p o r t s ,  e t  
c e te r a .
2 .  F r e q u e n c y  a n a l y s e s :  f r e q u e n c y  is  g e n e r a l l y  a s s u m e d  t o  b e  a  c o r r e l a t e  o f  
a c c e p t a b i l i ty  ( Q u i r k  e t  a l ,  1 9 8 5 :  3 4 )  i .e .  S S T L ,  [ m in i ,  m ic r o ,  m a c r o ,  n a n o ]  -  
s a t e l l i t e s .
3 .  T h e  n o t i o n  o f  f r e q u e n c y  t h a t  i s  o f  m o r p h o l o g i c a l  p r o d u c t i v i t y : f r e q u e n t ly  u s e d  
w o r d s  f o r m  t h e  r o o t  o f  a  n u m b e r  o f  o t h e r  w o r d s  e i t h e r  a s  i n f l e c t e d  o r  d e r iv e d  
f o r m s  ( l e m m a t i z a t i o n ), o r  t h r o u g h  t h e i r  u s e  in  c o m p o u n d s  ( B a u e r ,  2 0 0 1 ) ,  ( i .e .  
[ m in i ,  m ic r o ,  m a c r o ,  n a n o ]  -  s a t e l l i t e s ) .
4 .  C o m p a r i n g  a n d  c o n t r a s t i n g  t h e  f r e q u e n c y  d i s t r i b u t i o n  o f  k e y  t e r m s  a n d  w o r d s  
w i t h in  t e x t  r e p o s i to r i e s  c a n  l e a d  to  t h e  s tu d y  o f  s ty l e s  f o r  d i f f e r e n t  t e x t s ,  i .e .  
c o m p a r i s o n  w i t h  B N C  ( B r i t i s h  N a t i o n a l  C o r p u s )  a n d  L o n g m a n s  C o r p u s .
T h is  c o i p u s - b a s e d  a p p r o a c h  is  c h a r a c t e r i z e d  b y  i t s  e m p i r i c a l  n a t u r e .  A l lo w in g  f o r  t h e  
a n a l y s i s  o f  t h e  a c t u a l  p a t t e r n s  o f  u s e  i n  n a tu r a l  t e x t s ,  a n d  m a k i n g  e x t e n s i v e  u s e  o f  
c o m p u t a t i o n  f o r  a n a l y s i s  -  u s i n g  b o t h  i n t e r a c t iv e  a n d  ( s e m i)  a u to m a te d  t e c h n iq u e s .  
H e n c e f o r t h  h a v i n g  q u a n t i t a t i v e  a n d  q u a l i t a t i v e  c o n s i d e r a t i o n s ,  a n d  r e s u l t i n g  in  a  s c o p e  
a n d  r e l i a b i l i t y  o f  a n a l y s i s  n o t  o t h e r w i s e  p o s s ib l e .  C o m p u te r  u s a g e  m a k e s  i t  p o s s i b l e  to  
i d e n t i f y  a n d  a n a l y s e  c o m p l e x  p a t t e r n s  o f  l a n g u a g e  u s e  ( i .e .  S y s t e m  Q u i r k ) ,  a l l o w i n g  t h e  
s t o r a g e  a n d  a n a ly s i s  o f  a  l a r g e r  d a ta b a s e  o f  n a tu r a l  l a n g u a g e  t h a n  c o u ld  b e  d e a l t  w i t h  
m a n u a l ly .  F u r t h e r m o r e ,  c o m p u t e r s  p r o v i d e  c o n s i s t e n t ,  r e l i a b l e  a n a l y s e s  - n o t  c h a n g i n g  
t h e i r  m in d ,  i f  t h e y  m a y  e n d  u p  h a v i n g  o n e ,  o r  b e c o m e  t i r e d  d u r i n g  a n  a n a l y s i s ,  b u t  c e r t a i n  
s p e c i f i c a t i o n s  n e e d  b e  c o n s i d e r e d  f o r  f a s t e r  a n d  m o r e  r o b u s t  d a t a  h a n d l i n g .  R e f l e c t i n g  t h e  
c h a n g i n g  n a tu r e  o f  t e r m i n o l o g y ,  t h u s  t e x t  u t i l i z e d  to  r e p r e s e n t  a  g i v e n  d o m a i n  a t  a  g i v e n  
t im e  f r a m e .
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4.3.2 F re q u e n cy  and R a n k  B eh avio u r o f Single W o rd  T erm s
O u r  s a t e l l i t e  t e c h n o l o g y  c o r p u s  s t e m m i n g  f r o m  t h e  o r g a n i z a t i o n  o f  t h e  c a s e  s tu d y  
c o n ta in s  1 1 6  d o c u m e n t s .  A l l  t e x t s  a r e  a u t h o r e d  o r  f i l e d  b y  S u r r e y  S p a c e  C e n t r e  ( a n d  i ts  
d e p e n d e n t s )  o r  S S T L  a s  a  s in g l e  o r  a  s e t  o f  j o i n t  a u th o r s .  W i t h i n  w h i c h ,  t h e r e  w e r e  15 
P h D  t h e s i s  r e la te d  d o c u m e n t s  ( i .e .  a b s t r a c t s  a n d  t i t l e s ’ l i s t in g ) ,  a n d  a  b r e a d t h  o f  s p e c i a l i s t  
p u b l i c a t i o n s .  H o w e v e r ,  f o r  c o m p a r a t i v e  p u r p o s e s  a d d i t i o n a l  c o l l e c t i o n s  o f  t e x t  w e r e  
c o l l a t e d  f r o m  S w e d i s h  S p a c e  C o r p o r a t i o n  ( S a t e l l i t e  T e c h n o lo g y  n e w s  f o r  p e r i o d  1 9 9 7  t o  
e a r ly  2 0 0 4 ,  a p p r o x im a t e ly  Vi m i l l i o n  t e r m s ) .  A t t e m p t in g  to  m a p  k n o w l e d g e  d i f f u s i o n  a t  
l e x i c a l  l e v e l ,  b e tw e e n  t h e  f o r m e r  a n d  t h e  l a t t e r ,  i f  s u c h  e x i s t s .  A s  w e l l  a s  a n o t h e r  
c o l l e c t i o n  o f  s p e c i a l i s t  t e x t  w a s  c o l l e c t e d  f r o m  t h e  B e s t  M a n u f a c t u r i n g  P r a c t i c e 2 ( C e n t r e  
o f  E x c e l l e n c e ,  a  t e c h n o l o g y  t r a n s f e r  i n i t i a t i v e ) .  A n  e q u a l l y  s i m i l a r  p r o g r a m  a t  a  l o w e r  
s c a le ,  w h i c h  i s  m o r e  s p e c ia l i s t  in  n a tu r e  is  in  p l a c e  a t  S S T L / S u r r e y  S p a c e  C e n t r e .  T h e  
“ K n o w  H o w  T e c h n o l o g y  T r a n s f e r  T e a m s ”  p r o g r a m  d e a l s  w i t h  d e s i g n  t o  l a u n c h  o f  L E O  
( L o w  E a r t h  O r b i t )  s a t e l l i t e s  f o r  s p a c e - e m e r g i n g  n a t i o n s ,  a n d  c o r r e s p o n d i n g  p r a c t i c e s  f o r  
m a n u f a c t u r i n g  L E O  s a t e l l i t e s .  D e a l i n g  w i t h  d e s ig n  t o  i m p l e m e n t a t i o n  o f  s a t e l l i t e s ,  a  
s p e c i a l i s t  t e r m i n o l o g y  i s  u t i l i z e d  a n d  c o n s t r u e d .
A  m u l t i l i n g u a l  ( E n g l i s h ,  F r e n c h ,  a n d  G e r m a n )  d o c u m e n t  o n  “ S p a c e  T e c h n o lo g y  
T e r m i n o l o g y ”  B S I  ( B r i t i s h  S t a n d a r d  I n s t i t u t e )  E N  1 3 7 0 1 :2 0 0 1  w a s  a n a l y s e d  in  t e r m s  o f  
s p e c i a l i s t  l e x i s  c o n ta i n e d .  B e h a v i o r  o f  c lo s e d  c la s s  w o r d s  in  t h e  t h r e e  l a n g u a g e s  w a s  
n o t i c e d  t o  b e  f r e q u e n t  c o m p a r e d  t o  s p e c i a l i s t  t e r m s .  A s  p r e s c r i b e d  in  o t h e r  l i n g u i s t i c - 
b a s e d  s t u d i e s  w i t h in  o t h e r  d o m a i n s  o n  E n g l i s h  t e x t  ( A h m a d  e t  a l, 2 0 0 2 ) .  S u c h  s t a n d a r d  
a n d  c o r r e s p o n d i n g  d o c u m e n t a t io n ,  c o u ld  b e  u s e d  f o r  c o m p a r a t i v e  p u i p o s e s ,  c o v e r i n g  f e w  
l a n g u a g e s  f a c i l i t a t i n g  r e p o r t i n g  o f  p r a c t i c e s  a n d  th u s  k n o w l e d g e  d i f f u s i o n  in  a n d  b e tw e e n  
m u l t i l i n g u a l  o r g a n iz a t io n s .  H o w e v e r ,  s u c h  is  b e y o n d  th e  s c o p e  o f  t h i s  t h e s i s ,  i .e .  
m u l t i l i n g u a l  o r g a n i z a t i o n s .
F i g u r e  1 4  b e lo w ,  p o r t r a y s  t h e  f r e q u e n c y  b e h a v i o r  o f  c lo s e d  c l a s s  w o r d s ,  in  t h e  B S I  S p a c e  
T e r m i n o l o g y  s t a n d a r d .  S u c h  n o t  b e i n g  r e p r e s e n t a t i v e  o f  th e  p o s s i b l e  s a t e l l i t e  t e c h n o l o g i e s
2 BMP (Best Manufacturing Practice), Centre o f  Excellence. The BMP Centre o f  Excellence is a partnership 
among the Office o f  Naval Research’s BMP Program; the Department o f  Commerce’s Bureau o f  Industiy 
and Security; and the University o f  Maryland’s Engineering Research Centre, 
http://www.hmpcoe.org/about/index.html. Last A ccess [05/03/04],
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a n d  a p p l i c a t io n s ,  e n c a p s u l a t e s  j u s t  t h e  b a s i c  t e r m i n o lo g y  u s e d  w i t h in  d o m a i n s  r e l a t i n g  to  
s p a c e  a n d  n o t  th e  s p e c i a l i s t  a n d  a g g r e g a t e  t e c h n o l o g ie s  p e r  s e .  N o t  l e a s t  h a v in g  s u c h  
d o m a i n s  c r o s s - c o m m u n i c a t e  in  m u l t i t u d e  o f  l a n g u a g e s .
F ig u r e  14: F r e q u e n c y  b e h a v i o u r  o f  m u l t i l i n g u a l  c lo s e d  c la s s  w o r d s  w i th in  “ S p a c e  
T e c h n o lo g y  S t a n d a r d ”
In  t e r m s  o f  o p e n  c la s s  w o r d s  c o n ta i n e d  w i t h in  t h e  S p a c e  T e r m in o l o g y  s t a n d a r d ,  s p e c i a l i s t  
l e x i s  is  m a n i f e s t e d .  H o w e v e r ,  r e m a in s  a t  p r a c t i c e  l e v e l  o f  a  m a n u f a c t u r i n g  p r o c e s s  o f  a  
s p a c e  t e c h n o lo g y .
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Figure 15: Ranking o f  select open class words within “Space T echnology Standard”
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W h i l s t  th e  a b o v e  w a s  r e p r e s e n t a t i v e  o f  a  s p e c i a l i s t  t e r m i n o l o g y  a g r e e d  o n  c o n s e n s u s  
w i t h in  a n  i n t e r n a t i o n a l  o r g a n iz a t i o n .  T h e  f o l lo w in g  d i s p l a y  is  i l l u s t r a t i v e  o f  a  t e x t  
r e p o s i t o r y  b e i n g  c o m p o s e d  o f  1 1 6  d o c u m e n t s ,  c o l l a t e d  f r o m  S S T L  a n d  S u r r e y  S p a c e  
C e n t r e  o n  s p a c e  r e l a t e d  r e s e a r c h  a c t i v i t i e s ,  a n d  t a k i n g  t h e  f o r m  o f :
>  R e s e a r c h  p u b l ic a t i o n s
>  P h D  th e s e s  ( a b s t r a c t s )
>  P h D  t h e s e s ’ t i t l e s
S e l e c t  n o s t  f r e q u e n t  t e r m s  a r e  s h o w n ,  h a v in g  o v e r  6 4 0 .0 0 0  t e r m s .  T h is  c o l l e c t i o n  o f  
d o c u m e n t s  w a s  d e a l i n g  w i t h  th e  o r g a n i z a t i o n ’s  r e s e a r c h  a c t i v i t i e s  c o n d u c t e d  o v e r  a  t e n  
y e a r  p e r io d ,  d a t i n g  b a c k  t i l l  e a r ly  1 9 9 0 ’s.
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F ig u r e  16 : R a n k in g  o f  s e l e c t  o p e n  c l a s s  w o r d s  w i t h in  S S T L / S S C  c o r p o r a
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The above set of documents was believed to represent key fields of recent involvement, 
research and development by SSTL/Surrey Space Centre - according to SSTL’s head of 
R&D.
The following is a listing of the frequent terms within the same collection of previous 
documents not present in the BNC (British National Coipus), “weird words”. That may 
potentially signify the coinage of new terms that were not yet adapted and utilized within 
a more general language, if applicable. Hence, such terms may be more pertinent to the 
flow and adaptation of (old or new) Imowledge within a specialist domain. But could 
encompass descriptions of the research and commercial activities for one or more 
organization (s) acting within such domain (i.e. micro/mini/nano-satellite(s), 
micropropulsion, altimetry, et cetera). This in turn may provide some common ground 
for the diffusion of knowledge to take place, by sharing a set of terminology between 
research and commercial documents. Since such lexis remains to be specialist (reflecting 
an archetype); and represents knowledge that is consolidated, in relation to the general 
language. Thus the diffusion and utilization of specialist lexis may be finite as opposed to 
general language lexis and social discourse.
Figure 17: Ranking o f  select “weird” words within SSTL/SSC corpora
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By observing such terms extracted from the corpus, the specialist nature of the domain 
and the organization being examined is portrayed. Usage of terms like (micro-mini-nano) 
minisatellites, nanosatellite, micropropulsion, hyperspectraf and so forth shall be 
significant of the knowledge flow that is necessitated within the domain, and in what 
aspects it is adapted within commercial activities of the organization and practices 
followed in retrospect.
On the other hand, a collection of documents standing for the theories side within our 
knowledge repository (see: Figure 1) was collated. That for PhD (doctoral) theses 
abstracts and titles has exhibited the following lexical behaviour.
Table 6- Ranking of select words within SSTL/SSC PhD theses corpora
Rank Term Rank Term
1 satellite(s) 27 optical
4 system(s) 27 multimedia
9 mobile 28 transmission
10 communications 28 interface
11 communication 28 digital
13 design 28 frequency
15 constellation(s) 29 software
16 analysis 29 technology
17 orbit 29 space
18 peiformance 29 model
19 antenna(s) 29 computer
21 implementation 30 modulation
21 network 30 protocols
22 networks 30 radar
24 constellation 30 processors
25 applications 30 telecommunications
25 management 30 mobility
27 geostationary 30 automatic
27 terrestrial 30 research
Worth to note that closed class words within the corpora of PhD theses has manifested a 
less frequent behaviour in relation to that of other types of corpora collated. However, 
single word terms contained, and not present in the BNC, were ever more specialist as 
illustrated in Table 7.
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Table 7- Ranking of select “weird” words from PhD theses corpora
Rank Term Rank Term
28 multicarrier 31 narrowband
29 magnetorquing 31 groundstation
30 multicast 31 multipath
30 demultiplexer 31 coders
31 multiaccess 31 retransmission
31 wideband 31 demodulators
31 demultiplexing 31 baseband
31 demodulator 31 transmultiplexers
31 intermodulation
Terms aforementioned above, being non existent in the BNC, suggests their 
belongingness to the domain language and reflects a specific specialism of a research or 
commercial activity.
Other terms as satellite, spacecraft, and system have been ranked among those of highest 
occurrence. By setting the specialist nature of the domain, the terms contained have 
focused and signified issues in relation to:
> Organizational setting (s): SSTL, Surrey, mission(s), earth, constellation, solar, 
university, science, et cetera
> Research & Development activities: design, time, satellite(s), microsatellite(s), 
propulsion, resolution, technology, attitude, performance, requirements, platform, 
model, et cetera
> Commercial activities: cost, low, applications, programme, capability, results, et 
cetera
> And other concepts, as domain and text source related.
The graph below represents a select listing of the top hundred-ranked single word terms 
from the Swedish Space Coip collection of documents. Containing a collection of terms 
nearing lA  million and a vocabulary of approximately 17000 words, that is representative 
of the satellite events and corresponding techno logical developments within the time 
period 1997-2004.
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Figure 18: Ranking of select words within Swedish Space Corp “Satellite Technology 
News” corpora
A selected set of terms not present in the BNC, and reported within the collection of the 
Swedish Space Corp, is listed in the table below.
Table 8- Ranking of select “weird” words from Swedish Space Corp corpora
Rank Term Rank Term
329 spaceflight 437 mesosphere
373 suborbital 437 thermosphere
396 microsatellite 437 microprobes
399 spacewalk 437 photoreconnaissance
409 spacebus 437 nanosatellites
413 geosynchronous 437 monopropellant
417 minisatellite 438 magnetospheric
418 microsatellites 438 bipropellant
420 spaceflights 438 micrometeorite
421 reconnaisance 438 ionospheric
426 minisatellites 439 microspacecraft
427 hypersonic 439 commercialising
431 nanosatellite 439 hyperspectral
434 actuator 439 multiscale
435 spectrograph 439 photometry
436 deployable 439 interferometry
436 downlink
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Some terms had and have the tendency to be more frequent and recurrent within a 
collection of documents, each dependent possibly on the type of activities prescribed 
previously. On the other hand, single word terms observed from the collection of the 
BMP (Best Manufacturing Practice) and that of Swedish Space Corp. documents tended 
to be equally specialist in nature. However, applications of knowledge and significance to 
how knowledge evolves and is adapted may be possibly differing. As the following graph 
also illustrates, being on the BMP corpus containing over 900.000 terms.
However many single word terms have re-occurred within the different collections of 
documents to differing relative frequency levels. Such is assumed to be representative of 
the extent of the domain knowledge whether being flowing or adapted within or across 
(sub) domain (s). Notions raised by the most frequent words, in fact all words within the
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specialist text repository, may reflect different stages of the knowledge conversion model 
(Nonaka e t  a l ,  1995).
Those words of highest frequency in singular and compound forms may portray further 
significance to the domain (covering possible sub-domains) as opposed to those least 
frequent words. The latter tending to be more pertinent to more specific audience/readers 
per collection(s) of documents, covering possible applications of the knowledge of the 
domain (i.e. remote sensing, nanosatellites, altimetry, micropropulsion, et cetera). 
Interchange of existence of such terms within differing collections of documents at 
similar frequency levels, may represent the flow, and adaptation of specialist knowledge 
across (sub) domain (s). Possibly relevant to more specific type of the knowledge worker 
within the organization or domain. That could illustrate and emphasize the flow and 
adaptation of such knowledge across domain and organizations of corresponding business 
applications.
4.3.3 C om p o u n d  T erm s and M o rp h olo gical P rod u ctivity o f  Single W o rd  
T erm s
The compound terms generated through System QUIRK/Ferret, illustrate to a certain 
extent the composition and acceptance of frequent specialist words within a text 
repository. As well within the language of the domain and the domain knowledge; since 
latent clusters of concepts, may be represented by each of the compound terms (a 
hierarchy of concepts through morphological productivity of terms). Whereas each term’s 
relevance to a text repository is erratic, it may be validated ( c o m b i n e d  and/or e x t e r n a l i z e d  
k n o w l e d g e )  by the knowledge worker as it composes toward a given terminology. That 
signifies being of use to the individual knowledge worker or group of them. Thus, 
achieving acceptance based on consensus within an organization, and growing to be part 
of it and its external environment ( o n t o l o g i c a l  s p e c t r u m ) . We have used these and other 
sets of compound frequent terms extracted based on a statistical criterion (in relation to 
the BNC); for comparative purposes, sometimes referred to as “L e x i c a l  S i g n a t u r e s ”  
(Ahmad et al, 2003) to index collections of text to be contained within a text repository. 
Frequent compound terms extracted from the collection of documents (Source: Surrey 
Space Centre corpus) listed below, illustrate the specialist nature of the organization and
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the domain of the Imowledge within aspects of satellite technology encompassed by the 
research and possibly of the commercial activities of the organization.
The compound terms selected below, from the corpus of SSTL and Surrey Space Centre 
is from a listing of over 50.000 compound terms within the corpus. Such contains all 
collated research publications of the organization (s) aforementioned.
Table 9- Ranking of select compound terms in SSTL/Surrey Space Centre corpora
Rank Compound Term Rank Compound Term
1 low cost 32 doppler shift
4 propulsion system 33 swath width
6 remote sensing 33 satellite platform
7 surrey satellite technology ltd 33 narrow angle image
8 surrey space centre 34 sstl microsatellites
9 board computer 34 control system
10 low earth orbit 34 satellite missions
15 spectral bands 34 data products
17 disaster monitoring constellation 34 disaster monitoring
18 attitude determination 35 multiple satellites
19 earth observation 35 satellite engineering
21 launch site 35 radiation environment
22 remote regions 35 space science |
23 ground station 35 board processing j
24 launch vehicle 35 satellite design
28 board computers 35 mission lifetime
29 satellite communications 35 system design
30 synchronous orbit 36 satellite programme
30 satellite technology 36 synthetic aperture radar j
30 band downlink 36 board data handling
31 solar panels 37 data storage
31 global coverage 38 space technology
The above table is illustrative of the morphological productivity (Bauere, 2001) of single 
word terms, like: cost, satellite, system, launch, sensing, et cetera. Whereas, their 
compound word formations may be representative of a morphological process based on 
which knowledge of the domain flows and adapts to the organizational setting in which it 
is created.
Sometimes similar terms that were ranked differently have appeared within the collection 
of documents collated from the Swedish Space Coip satellite technology news corpus, as 
shown below. Being possibly illustrative of wider o n to lo g ic a l  s p e c t r u m  (Imowledge 
sharing), of the knowledge of the satellite technology domain and corresponding research
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and commercial activities. That could as well happen to be dependent on the source of 
authorship; thus biased. Implying in turn a wider e p is te m o lo g ic a l  s p e c t r u m  (knowledge 
theory), as suggested by Nonaka et al (1995).
Table 10- Ranking of select compound terms in Swedish Space Corp corpora
Rank Compound Term Rank Compound Term
2 launch vehicle 40 resolution images
3 geostationaiy orbit 40 proton launch
8 launch pad 41 reusable launch vehicle
10 geostationaiy transfer orbit 43 satellite manufacturing
15 shuttle mission 44 remote sensing
17 surrey satellite 46 satellite constellation
19 rocket boosters 48 meteorological satellite
20 shuttle missions 49 spy satellite(s)
22 satellite launch 50 satellite launched
24 remote sensing satellite 52 mobile satellite
27 manned spaceflight 53 manned spacecraft
29 satellite launcher 54 satellites launched
30 geostationaiy satellite 
launch vehicle
54 geosynchronous orbit
31 satellite launches 55 satellite payloads
32 launch initiative 58 remote sensing satellites
36 synchronous orbit 60 disaster monitoring 
constellation
38 launch vehicles 60 launch mission
38 remote manipulator 60 launched satellites
On the other hand, compound term words manifested within the collection of the BMP 
(Best Manufacturing Practice corpus), totalling to over 95000 words are representative of 
specialist nature of the documents. Dealing more with commercial and research practices 
as attempts to create and contain knowledge, as opposed to being representative of the 
flow and adaptation of the knowledge of the domain(s) per se.
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Table 11- Ranking of select compound terms within Best Manufacturing Practice (BMP) 
corpora
Rank Compound Term Rank Compound Term
16 employee involvement 42 evaluation program
25 pollution prevention 44 employee empowerment
29 manufacturing engineering 44 reverse engineering
30 variability reduction 44 automated manufacturing
36 customer feedback 44 electronic commerce
36 agile manufacturing 45 manufacturing engineer
36 manufacturing engineers 45 engineering tools
37 employee participation 45 simulation tools
37 manufacturing practices 46 customer interface
37 flexible manufacturing 46 thermal conductivity
39 flexible workforce 46 manufacturing technologies
40 relational database 46 employee morale
40 resource conservation 46 collaborative engineering
40 manufacturing resource 46 mobile manufacturing
41 volatile organic compounds 47 evaluation criteria
41 mass spectrometry 47 structured methodology
42 core competencies 47 aerospace industries
42 mechanical properties 47 global competitiveness
In the figure above, select multi word terms are shown with highest frequencies, including 
best practice, surface systems, customer satisfaction, frontier electronic systems, time 
delivery, computer aided design, lessons learned, quality engineering, space systems, 
information systems, etc. Such may allow for a collection of text to be indexed on this 
basis, of most frequent multi words terms contained within a text collection However, 
one shall note that even within the same domain, documents dependent upon their 
underlying intentions and knowledge communicated. Emphasizing differing sets of 
statements for which the frequent (compound) terms may rank differently. For instance, 
within the SSTL/Surrey Space Centre in comparison to the corpora from the Swedish 
Space Corp. Single word terms representative of the same domain like: satellite, space, 
spacecraft, and so forth) had a 1 to 5 ranking difference across the sets of corpora.
Examining compound terms within collections of PhD Theses, from Surrey Space Centre. 
These compound terms have appeared to present some dominant terms within, thus 
knowledge created and utilized. As shown in table below, select compound terms are 
listed, relating their frequency behaviour to the number of total compound terms 
generated from the corpus in percentage value (frequency / total number of compound 
terms found). The data presented in the table below (composing 20.96% of the total
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compound terms found) is presented as such to see lexical composition of such collection 
of documents — the extent to which each compound term contributes to the total number 
of compound term Nonetheless, terms like: mobile satellite, satellite communication, 
satellite network, leo satellite, satellite constellation, remote sensing, and last but not least 
geostationary satellite orbit. Though all exist in satellite technology corpora, which were 
collated from sources prescribed previously. Some common ground is possibly available 
for such concepts to be shared across such specialist domain, and organizations within. 
This is assumed to facilitate the diffusion of knowledge within such domain (s). However, 
level of adaptation and further flow of the knowledge involved, is related to technological 
implications for the knowledge worker or organization.
Table 12- Compound terms within a listing of PhD theses titles
Compound Term Relative
frequency
ratio
Compound Term Relative
frequency
ratio
mobile satellite 2.94% selective fading 0.37%
satellite communications 1.47% satellite constellation 0.37%
processing satellites 1.47% IP multicast 0.37%
satellite networks 1.10% geomobile satellite 0.37%
IP telephony 0.74% multicast strategies 0.37%
satellite constellations 0.74% adaptive multiuser detection 0.37%
leo satellite 0.74% thrust orbit 0.37%
mobile satellite communications 0.74% geostationary satellite 0.37%
satellite multimedia 0.74% noise amplifier 0.37%
geostationary satellite orbit 0.74% satellite inertia matrix 0.37%
mobile communications 0.74% orbit calibration 0.37%
gravity gradient 0.74% satellite diversity 0.37%
orbit satellites 0.74% sstl satellites 0.37%
remote sensing 0.74% frequency bands 0.37%
novel orbit propagation algorithm 0.37% ozone content 0.37%
satellite imaging 0.37% satellite measurement 0.37%
The table below contains extracted compound terms (composing 35.36% of the total 
compound terms found) from the collection of PhD theses abstracts and their respective 
titles, from Surrey Space Centre. Some recurrent terms appear in the listing, which may 
convey the notions of flow and adaptation of knowledge, within and across from Doctoral 
research.
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Table 13- Compound terms within a listing of PhD Theses Abstracts
Compound Term Relative
frequency
ratio
Compound Term Relative
frequency
ratio
leo satellite 2.66% remote sensing 0.76%
nonlinear dynamics 1.90% digital implementation 0.76%
convolutional codes 1.90% spectrum analyser 0.76%
leo satellite channel 1.52% batch queue 0.38%
satellite constellation 1.14% queue lengths 0.38%
resolution mode 1.14% novel orbit propagation algorithm 0.38%
radar altimeter 1.14% satellite imaging 0.38%
computational
efficiency
1.14% aerial tuning 0.38%
harmonic peaking 1.14% optimum aerial 0.38%
download queue 0.76% mobile environments 0.38%
capture queue 0.76% satellite orbit 0.38%
wire resonance 0.76% satellite platforms 0.38%
radiation efficiency 0.76% orbit deployment 0.38%
orbit transfer 0.76% onboard computation 0.38%
thrust orbit 0.76% channel fading 0.38%
multiaccess protocol 0.76% recursive transmission 0.38%
uplink channel 0.76% evaluation models 0.38%
simulation models 0.76% channel availability 0.38%
channel overlap 0.76% orbit satellite constellation 0.38%
integer ambiguity 0.76% geographical regions 0.38%
carrier phase 0.76% leo satellite constellation 0.38%
compact microsatellite 0.76% surrey microsatellites 0.38%
phase eiror 0.76% frequency spectrum 0.38%
phase distortion 0.76% mobile satellite 0.38%
Comparison of single word relative frequency is easily computed as a “weirdness ratio”, 
for instance compared with an existent general or specialist corpus (i.e. BNC, et cetera) or 
database of terms. Such comparison cannot easily be carried out for compound terms, as 
finding a language dictionary that is current and updated continuously for a specific 
domain may prove to be difficult due to the ongoing flow and adaptation of knowledge 
for any given domain (i.e. satellite technology). This is emphasized further from the table 
below (composing 8.30% of the total compound terms found), which represent some 
terms composing the Swedish Space Corp corpus, whilst as well being present in that of 
SSTL/Surrey Space Centre.
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Table 14- Ranking of select compound terms in Swedish Space Corp corpora (in terms of 
relative frequency ratio)
Compound Term Relative
frequency
ratio
Compound Term Relative
frequency
ratio
launch vehicle 0.65% payload bay 0.11%
geostationary orbit 0.64% flight engineer 0.10%
expedition crew 0.54% resolution images 0.10%
launch pad 0.40% polar satellite launch 
vehicle
0.10%
geostationary transfer 
orbit
0.36% shuttle orbiter 0.09%
rocket booster(s) 0.31% satellite manufacturing 0.09%
orbital sciences 0.30% remote sensing 0.09%
shuttle mission 0.27% infrared telescope 0.08%
surrey satellite 0.23% orbital flight 0.08%
proton booster 0.23% shuttle fleet 0.08%
shuttle missions 0.21% transfer orbit 0.08%
launch vehicle(s) 0.21% satellite constellation 0.08%
satellite launch 0.20% shuttle flights 0.08%
remote sensing satellite 0.18% satellite fleet 0.08%
solar arrays 0.17% shuttle launch 0.08%
manned spaceflight 0.16% meteorological satellite 0.07%
ray observatory 0.16% launch images 0.07%
satellite launcher 0.15% global positioning 0.07%
geostationaiy satellite 
launch vehicle
0.15% proton boosters 0.07%
satellite launches 0.14% launch contracts 0.07%
launch initiative 0.14% rocket engine 0.06%
synchronous orbit 0.12% combustion chamber 0.06%
relay satellite 0.12% lunar prospector 0.06%
solar array 0.12% useless orbit 0.06%
remote manipulator 0.11% solar panel 0.06%
mobile satellite 0.06%
Flow and adaptation of knowledge may be presented by the specialist terminology within 
the domain studied (for the SSTL/Surrey Space Centre Case Study), from specifications 
of satellites and corresponding spacecrafts, to commercial technologies developed and 
deployed within the spectrum of the knowledge repository. In sequence, such flow and 
adaptation of knowledge within and across from an organization may be manifested by 
the evolution and consolidation of terminology available from domain specific text.
Due to the cost effectiveness sought after, especially within an organization like SSTL or 
of similar nature. An SME that is striving for “a f fo r d a b le  a c c e s s  to  s p a c e ” and L o w  c o s t  
s a t e l l i t e s ” for instance, within a knowledge driven domain may thus change or refine its
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knowledge to be able to sustain the supply to its external environment in the form of 
products and services. An attempt to model this research and commercial activity was 
represented by knowledge sources (observational study and historical study) available 
from research conduced within the higher education institution to the spin-out enterprise, 
in this case bidirectional knowledge diffusion from Surrey Space Centre to SSTL. Thus, 
having its knowledge flow and adapt to the specialist communities of Imowledge workers 
(Nonaka et al, 1995) within the organization, and from SSTL to beyond.
4.3.4 A rch itectu re for a Practice D iffusion  System
Most case studies and research on Imowledge management in general to date, including 
(Davenport e t  a l ,  2002), have shown that a successful Imowledge management program 
requires a change in organizational behavior and in technology infrastructure. Technology 
is not the solution to an organization’s Imowledge management needs; however it may be 
required to enable the organization’s knowledge management processes. Successful 
knowledge management may require both:
❖ Technology and Measurements -  H a r d  S k i l l s  
♦> Culture and Incentives -  S o f t  S k i l l s
B e n e f i t s
The benefits of a well-designed domain specific system are immense. Within the research 
framework by which a computer mediated environment is to be used for the elicitation of 
specialist best practice. The following generic benefits need be present,
A w a r e n e s s
Everyone knows where to go to find the organisation’s knowledge, saving people time 
and effort.
A c c e s s i b i l i t y
All individuals can use the organisation’s combined Imowledge and experience in the 
context of their own roles.
A v a i l a b i l i t y
Knowledge is usable wherever it is needed whether from the home office, on the road or 
at the customer’s side. This enables increased responsiveness to customers, partners and 
fellow knowledge workers.
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T i m e l in e s s
Knowledge is available whenever it is needed, eliminating time-wasting dissemination of 
information and elicited practice.
K e y  F e a t u r e s
O p e n  a n d  D i s t r i b u t e d
By definition, a knowledge management system unifies existing knowledge silos (Alavi 
and Leidner, 1999). Standard protocols and application programming interfaces (APIs) 
enable integration among systems such as groupware, email, document management, and 
directory services. In implementing a unifying system, organisations must ensure that the 
information architecture is flexible enough to meet the evolving needs of individual 
organisations. Knowledge management systems shall be able to be distributed over 
various host computers and physical locations (Alavi and Leidner, 1999). Whereas, such 
may be achieved by allowing for the system administration from any location by using 
HTML (Hyper Text Mark-up Language), Java applets or ActiveX controls that are 
accessible through any compatible web browser.
C u s t o m i z a b l e
All organisations and large organisations in particular require a customizable knowledge 
management system. The system should supply user interfaces in the form of templates so 
users can easily customize them using tools such as HTML and JavaScript. A robust 
knowledge management system should allow easy integration of existing and new 
applications. It may include documented application programming interfaces (APIs) and 
software developer toolkits (SDKs) that allow the organisation to link systems to each 
other. For example, if the system administrator links a monitoring system to a technical 
documentation repository, he or she can push the appropriate technical documentation 
directly to a repair technician when the monitoring system senses that a system is 
malfunctioning.
M e a s u r a b l e
Measurement is a critical aspect of any knowledge management effort to strike the right 
balance between organisational and technological changes. Only by quantifying and 
processing the results can organisations determine if the systems are having the desired 
effect. A knowledge management system includes tools that allow managers to measure
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and verify usage to get a clear picture of how the system is being used, locate 
performance bottlenecks and, most importantly, use the data to improve dissemination of 
best practice, and thus organisational knowledge conversion processes.
S e c u r e
While traditional applications usually require the administrator to grant access to those 
who need particular information, knowledge management applications focus on 
maximizing access to knowledge. Therefore they are more likely to require the 
administrator to prohibit access to specific content areas to those workers who should not 
have access to them. However, this does not mean that knowledge management systems 
do not have security. A knowledge management system needs to provide secure 
repositories and preserve security models present in existing knowledge silos where 
appropriate, while allowing access across the organisation to those who need it. Creating 
and managing the enterprise security architecture is a complex problem. However, 
standards such as LDAP (Lightweight Directory Access Protocol) aim to unify disparate 
systems and simplify their management. Using LDAP allows a knowledge management 
system to access user rights and information, without requiring the administrator to 
recreate and maintain user directories within the system as well as each of the existing 
knowledge silos. Hence, a knowledge management model is presented in figure below. 
On which we attempted to integrate computer-mediated data processing techniques over 
the specialist text recorded and communication conduits to be provided, allowing for 
elicitation of a domain knowledge -  as the collection of documents is assumed to provide 
traces on the methods followed to achieve such knowledge flow and adaptation amongst 
employees. Nevertheless, within this thesis we focused mainly on the knowledge 
repository component of such architecture that is domain specific, and its relations with 
other elements of a knowledge lifecycle.
84
Implementation and Experimentation
Gusto mer- 
relationsh ip  
m am agem en t
C om petitive
In te lligen ce
Best-practice
system s
Product
d e v e lo p m en t
A pplication
layer
K n o w led g e  portal
D iscovery services C ollaboration  servicesKM  services
Corporate
taxonom y
K n o w led g e  m ap
C on ten t
m a n agem en t
K n o w led g e  repository
Infrastructure
Information
an d
kn o w led g e
sources
Electronic
d o cu m en t
m a n a g em en t
W ord
processing D atab ase E-mail People
Figure 20: Knowledge Management architecture shows how various parts of the system 
obtain, store, classify, and distribute knowledge (Lawton, 2001)
Based on the above diagram throughout this thesis we have looked at knowledge 
repositories, and their possible feed to a knowledge map. Intent behind such system is to 
provide support for the end-user, the knowledge worker. Through a computer-mediated 
environment, knowledge may be located and elicited from within text repositories or in 
affiliation to their authors (if authorship or citation studies are conducted). Based on the 
organization’s research and commercial activities, the flow and adaptation of knowledge 
may be facilitated.
4 . 3 . 4 . 1  D e s i g n  a n d  S p e c i f i c a t i o n
In accordance with preliminary inferences from datasets collated and research carried out, 
being formulated by the historical and observational sets of studies. A hypothetical 
system design is elaborated below, based on the SharePoint Client / Server application, © 
Microsoft. Enticing for a computer mediated environment that is accessible within a local 
area network. However, to be pensive of an organisation’s textual content and cross­
functional activities it pursues. One ought to consider system architecture, which allows 
for such and is representative of the organisation’s processes, and textual data stemming 
or being diffused from it.
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An example o f a computer-mediated environment by SharePoint (Microsoft) is portrayed 
below, within an organisation o f  diverse functions. Providing dependent though related 
organisational nodes based on central server(s) with index workspace(s) for the 
knowledge sources, permeating for a “federated” search over text repositories, through 
relational linkages and using a “probabilistic ranking” algorithm for processing and 
displaying queries over text.
S e r v e r  w i t h  
in  d e  
w o r k s p a
E n t e r p r i s e  
r t a I  S e a r c h
s h a r e
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Figure 21: Enterprise search tiered server architecture, based on SharePoint Client/Server
Diagram below, covers system architecture raised previously, being deployed by use o f  
SharePoint (Microsoft technologies).
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Figure 22: SharePoint, an intranet-based architecture
The networked computer mediated environment was created based on SharePoint. It may 
act as a support tool, and in relation to the knowledge conversion model (Nonaka et al, 
1995). Hence, incorporating where feasible the four knowledge conversion processes: 
internalisation, externalisation, socialization, and combination (Nonaka et al, 1995), but 
fo r monitoring and eliciting the creation and development o f  specialist practice, 
respectively. To be bound by a specified level (s) o f  the knowledge lifecycle and within a 
validated limit(s), that may be set by knowledge worker(s) initially, (semi) automatically 
extracting as well information from the text representing the specialist domain.
A snapshot o f  the SharePoint computer mediated environment (front-end) is presented in 
figure 23. As was used for testing purposes that permeated for an environment that is 
customized, and a back-bone for a system classifying text repositories based on the 
“Probabilistic Ranking Algorithm” or by (semi) automatically associating specific 
keywords (i.e. compound terms, frequent single terms) to specific text repositories.
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Figure 23: SharePoint Client interface
Hence, in order for practice to be elicited from specialist text, text repositories o f  
diachronic nature in terms o f their content need be collated. Since specialist practice has 
subjective elements, examining text over a time period and mapping it onto authors o f  
such content, correspondingly, may overcome handling subjective elements (i.e. tacit 
knowledge) associated with its elicitation As was stated previously that frequency is a 
correlate o f  acceptability (Quirk et al, 1985: 34), specialist most frequent terms, by most 
cited authors; and that are task, instance, or process oriented, may raise a framework by 
which (a) best practice is to be related to specialist text.
4.3.4.2 Functionalities
An initial search on the sample collection o f  texts, for “Sweeting and Surrey”, resulted in 
finding six documents containing such keywords, whilst the text repository was 
composed o f fifteen files, leading to a hit ratio o f  40% or a precision (an estimate o f  the 
conditional probability that an item will be relevant given that it is retrieved P (A/B); 
(Cohen, 1995) ) o f  0.4. Another search was carried using the same keywords; this time 
the text repository was composed o f  thirtyffive files (within the context o f  the collection
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o f texts collated for historical studies prescribed previously), such search has resulted (21 
out o f the 35 text files) in a precision o f  0.6 or a hit ratio o f 60 %. Signifying a higher 
probability, although may be attributed to a larger data set, but the amount o f  documents 
has increased by 7/3rd {2.3333 times} whilst the precision calculated had increased by 1.5 
times. Thus, it may be an indication that the added text files did not all contain text on 
keywords entered, for which some were attained from different source (i.e. Swedish 
Space Corp documents with respect to SSTL/Surrey Space Centre documents).
However, such evaluative measures (inline with recall and fallout, and others) (i.e. 
Robertson, 1969; King, 1971) could be used further and integrated within system  
functions allowing the knowledge worker to visualise their queries’ results on knowledge 
that could possibly be elicited, and classified in terms o f keywords or index terms. Such 
domain specific knowledge is associated with or (to be) obtained from text repository 
(ies), a pool for the traces o f  specialist knowledge. Hence providing a (semi) automated 
model based on empirical evidences o f  the specialist terminology used, representing the 
flow and adaptation o f  knowledge within an organization and onto its corresponding 
domain (s) o f  commercial activity (ies).
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Figure 24: Search results from SharePoint, Keywords: Sw eeting and Surrey
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T h e  f i g u r e  a b o v e  r e p r e s e n t s  t h e  i n t e r f a c e  p r o v i d e d  b y  S h a r e P o i n t  ( ©  M i c r o s o f t )  a s  a  
c o m p u t e r - m e d i a t e d  e n v i r o n m e n t  i n  w h i c h  r e c o r d e d  a n d  s p e c i a l i s t  k n o w l e d g e  m a y  f l o w  
a m o n g s t  e m p l o y e e s .  T h a t  c o u l d  a s  w e l l  p r o v i d e  a n  e n v i r o n m e n t  i n  w h i c h  k n o w l e d g e  t h a t  
i s  a d a p t e d  i s  r e p o r t e d  a n d  r e c o r d e d .
4.4 Sim ilarities and V ariation  across the C o m m ercial C orp u s and  
R esearch C o rp u s
L i t e r a t u r e  o n  h o w  t o  c o m p a r e  t w o  o r  m o r e  c o r p o r a  a t  t h e  l i n g u i s t i c  l e v e l  o f  d e s c r i p t i o n  i s  
f a i r l y  r e c e n t :  K i l g a r r i f f  ( 2 0 0 1 )  h a s  c o m p a r e d  t w o  m a j o r  c o r p o r a ,  L O B  a n d  B r o w n  w i t h  
s o m e  s u c c e s s  a t  i d e n t i f y i n g  s i m i l a r i t i e s  a n d  d i f f e r e n c e s  a t  t h e  w o r d  f r e q u e n c y  l e v e l .  W e  
h a v e  i n v e s t i g a t e d  t h e  s i m i l a r i t i e s  b e t w e e n  t h e  r e s e a r c h  c o r p u s  a n d  t h e  c o m m e r c i a l  c o r p u s  
( i n  a c c o r d a n c e  w i t h  t h e  s o u r c e s  o f  d i f f e r e n t  c o r p o r a  c o l l a t e d )  b a s e d  o n  t h e  s h a r e d  
v o c a b u l a r i e s  a n d  m u l t i w o r d  t e r m s ,  w h i l s t  t h e  s e t s  o f  c o r p o r a  a r e  d o m a i n  d e p e n d e n t .  F o r  
u s ,  t h e  s h a r e d  v o c a b u l a r i e s  a n d  m u l t i w o r d  t e r m s  i n d i c a t e  t h e  s i m i l a r i t i e s  a n d  m o s t  
im p o r t a n t l y  t h e  f l o w  a n d  a d a p t a t i o n  o f  k n o w l e d g e  f r o m  r e s e a r c h  l a b s  t o  i n d u s t r i e s  -  o r  
r a t h e r  f r o m  a  n o n - p r o f i t  ‘ s c i e n t i f i c ’ a c t i v i t y  t o  a  p r o f i t - b a s e d  ‘ c o m m e r c i a l ’ a c t i v i t y .  W e  
w i l l  c o n s i d e r  t h e  s i m i l a r i t i e s  b e t w e e n  t h e  r e s e a r c h  c o r p u s  a n d  t h e  c o m m e r c i a l  t y p e s  o f  
c o r p o r a  o r  t e x t  r e p o s i t o r i e s  a t  c o m p o u n d - w o r d - f o r m  l e v e l  a n d  a t  t i m e s  s i n g l e  w o r d  l e v e l ,  
i . e .  t h e  l a t t e r  b e i n g  “ u n b r o k e n  s u c c e s s i o n  o f  l e t t e r s ”  ( S i n c l a i r ,  1 9 9 1 ) .  F o r  e x a m p l e ,  w e  
c o n s i d e r  t h e  w o r d - f o r m s  microsatellite, microsatellites, micropropulsion a n d  
microprocessing a s  d i f f e r e n t  a n d  u n i q u e  w o r d s .  H o w e v e r ,  t h e y  s h a r e  t h e  s a m e  p r e f i x ,  
t h e i r  t e c h n o l o g i c a l  r e a l i z a t i o n ,  a s  w e l l  a s  s c i e n t i f i c  a n d  c o m m e r c i a l  b e n e f i t  w o u l d  a n d  
m a y  b e  d i s t i n c t i v e .
W h i l s t  s o m e  o f  t h e  t e r m s  a r e  o r  m a y  b e  s h a r e d  a n d  r e l a t i v e l y  r a n k e d  s i m i l a r l y  w i t h i n  
c o m m e r c i a l  a n d  r e s e a r c h  c o i p u s ;  t h u s  e q u i - p r o b a b l e  ( A k T h u b a i t y ,  2 0 0 4 ) ,  l i k e  satellite, 
space, system -  have approximate similar ranking between corpora. O t h e r s  b e h a v e  m u c h  
d i f f e r e n t  a n d  w e  c a n  c l a s s i f y  t h e m  i n t o  s o m e  o f  t h e  f o l l o w i n g  p o s s i b i l i t i e s ,  w h i c h  c o u l d  
e v e n t u a l l y  m o d e l  h o w  k n o w l e d g e  f l o w s  a n d  a d a p t s  w i t h i n  a n  o r g a n i z a t i o n  a n d  a c r o s s  a  
d o m a i n :
a .  T h e  f i r s t  g r o u p  c o m p r i s e s  w o r d s  w i t h  h i g h  r e l a t i v e  f r e q u e n c y  i n  t h e  r e s e a r c h  c o r p u s  
( i . e .  S u r r e y  S p a c e  C e n t r e )  c o m p a r e d  t o  t h e  c o m m e r c i a l  c o r p u s  ( i . e .  S S T L ,  S w e d i s h  
S p a c e  C o r p o r a t i o n  -  s p e c i a l i s t  n e w s  p u b l i c a t i o n s ) .  T h o s e  w o r d s  a r e  e i t h e r  r e s e a r c h
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s p e c i f i c  t e r m s  l i k e  c o m p u t a t i o n a l  e f f i c i e n c y ,  i n t e g e r  a m b i g u i t y ,  h a r m o n i c  p e a k i n g  o r  
t h e y  a r e  t e r m s  r e l a t e d  t o  t h e  a r t i f a c t  m a n u f a c t u r i n g  p r o c e s s  o r  u t i l i z a t i o n  o f  t h e  
b y p r o d u c t  l i k e  r e m o t e  m a n i p u l a t o r ,  l u n a r  i n s p e c t o r
b .  T h e  s e c o n d  g r o u p  c o n t a i n s  w o r d s  w i t h  h i g h  r e l a t i v e  f r e q u e n c y  i n  t h e  c o m m e r c i a l  
c o i p u s  c o m p a r e d  w i t h  t h e  r e s e a r c h  c o r p u s
c .  T h e  t h i r d  g r o u p  c o m p r i s e s  t e r m s  w i t h  h i g h  r e l a t i v e  f r e q u e n c y  i n  t h e  r e s e a r c h  c o r p u s  
c o m p a r e d  w i t h  t h e  n o n - e x i s t e n c e  i n  t h e  c o m m e r c i a l  c o r p u s
d .  T h e  f o u r t h  g r o u p  c o m p r i s e s  t e r m s  w i t h  h i g h  r e l a t i v e  f r e q u e n c y  i n  t h e  c o m m e r c i a l  
c o r p u s  c o m p a r e d  w i t h  t h e  n o n - e x i s t e n c e  i n  t h e  r e s e a r c h  c o i p u s
e .  a n d  s o  f o r t h
G r o u p s  a b o v e  c o u l d  b e  u s e d  t o  s k e t c h  t h e  d i f f e r e n t  s c e n a r i o s  f o r  t h e  l i n e s  o f  e q u i -  
p r o b a b i l i t y  b e t w e e n  r e s e a r c h  a n d  c o m m e r c i a l  c o r p u s .  F i g u r e  2 5  b e l o w ,  i l l u s t r a t e s  
g r a p h i c a l l y  a  p o s s i b l e  l i n e  o f  e q u i - p r o b a b i l i t y  b e t w e e n  t h e  t y p e s  o f  s e l e c t e d  r e s e a r c h  a n d  
c o m m e r c i a l  c o r p u s ,  t h u s  r e p r e s e n t a t i v e  t o  a  c e r t a i n  e x t e n t  o f  i n s t a n c e s  o f  k n o w l e d g e  
d i f f u s i o n  t h a t  a r e  t e x t - b a s e d .
M a k i n g  u s e  o f  a  r e l a t i v e  r a n k  s t a t i s t i c  c a n  b e  u s e d  t o  d e m o n s t r a t e  a  l i n e  o f  equi- 
probability  ( A l - T h u b a i t y ,  2 0 0 4 )  d i v i d i n g  t h e  r e s e a r c h - c o m m e r c i a l  s p a c e  o f  t e r m s  i n t o  
t w o .  M u t u a l  i n f o r m a t i o n  i n d e x  w a s  b r i e f l y  l o o k e d  u p o n ,  b u t  d u e  t o  i t s  m a i n  u s e  f o r  a  
m u c h  l a r g e r  a n d  p o s s i b l y  h e t e r o g e n e o u s  s e t s  o f  c o r p o r a  ( d u e  t o  d i v e r s i t y  o f  s u b - d o m a i n s  
i n  a  g i v e n  s c i e n t i f i c  a n d  k n o w l e d g e - s p e c i f i c  d o m a i n ) ;  i t  c o u l d  b e  a d o p t e d  i f  l a r g e r  c o r p o r a  
a n d  d o m a i n / c o n c e p t  c a t e g o r i e s  a r e  t o  b e  c o n s i d e r e d .  S u c h  s t a t i s t i c s ,  i n c l u d i n g  t h e  t - s c o r e ,  
h a v e  a d v a n t a g e s  a n d  l i m i t a t i o n s  ( A r m s t r o n g  1 9 9 4 ) .  O v e r l a p p i n g  u s e  o f  t e r m i n o l o g y  i n  
d i f f e r i n g  o r g a n i z a t i o n s  o r  d o m a i n s  m a y  p r o v i d e  a  c o m m o n  g r o u n d  b y  w h i c h  s p e c i a l i s t  
k n o w l e d g e  i s  d i f f u s e d  b e t w e e n  s u c h  e n t i t i e s .
B y  u s e  o f  m e t h o d o l o g y  p r e s c r i b e d  a b o v e ,  a n d  a l s o  f o r  e v a l u a t i o n  p u r p o s e s .  S p e c i a l i s t  
d o c u m e n t s  ( r e s e a r c h  p u b l i c a t i o n s  l i s t i n g ,  1 9 9 2 - 2 0 0 5 )  o b t a i n e d  f r o m  U n i v e r s i t y  o f  S u r r e y  
i n t r a n e t ,  w e r e  l o o k e d  u p o n  t o  l o o k  a t  k n o w l e d g e  d i f f u s i o n  b e t w e e n  r e s e a r c h  c e n t r e s .  
C a t e g o r i z e d  f r o m  s o u r c e  a s  a  l i s t i n g  o n  satellite engineering r e s e a r c h  a n d  t h e  o t h e r  o n  
electronic and electrical, engineering r e s e a r c h ,  t h e i r  r e s p e c t i v e  f r e q u e n t  r a n k e d  c o m p o u n d  
t e r m s  a r e  o u t l i n e d  i n  t a b l e  1 5  a n d  1 6 .
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Table 15- Ranking o f  select compound terms from listing o f  Satellite Engineering 
research
Rank Compound Term Rank Compound Term
9 signal processing 16 orbit microsatellites
13 satellite communications 16 cellular communications
13 mobile satellite 16 packet reservation
14 channel coding 16 communications satellite
15 electrical engineers 16 packet switched networks
15 tropospheric scintillation 16 wideband characterisation
15 remote sensing 16 channel characterisation
15 satellite engineering 16 propagation measurements
16 prototype waveform interpolation 16 orbit measurement
16 via satellite constellations 16 mobile communications
16 leo communications 16 reliability prediction
16 multimedia telecommunications 16 wave polarisation
16 mobile audiovisual communications 16 multirate coding
17 broadband networks
Table 16- Ranking o f  select compound terms from listing o f  Electronic and Elecfrical 
Engineering research
Rank Compound Term Rank Compound Term
11 ion implantation 64 induced electron emission
12 applied physics 65 artificial intelligence
17 electrical engineers 67 optical engineering
30 signal processing 68 electrical characterisation
30 ion beam 68 optical characterisation
33 ion beam modification 68 vision computing
37 ion beam synthesis 69 multimedia communications
41 remote sensing 69 proton implantation
43 electron emission 69 organic semiconductors
45 amorphous carbon 69 metallurgical coatings
45 satellite communications 69 mobile communications
48 electron devices 69 applied superconductivity
51 communications satellite 69 quantum electronics
54 electrical isolation 70 electrical engineering
54 mobile satellite 70 neural networks
56 simulated annealing 71 wireless communications
59 optical properties 72 reed solomon codes
60 probabilistic relaxation 72 dislocation engineering
61 digital signal processing
On the other hand, extracting proper nouns o f  the authors associated with such 
publication listings. Attempting to seek a match at noun level and through this kind o f  
analysis, may only represent involvement o f  such authors, thus diffusion o f  their personal
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. a n d  e x t e r n a l i z e d  k n o w l e d g e .  T o  w h a t  e x t e n t  t h e i r  k n o w l e d g e  i s  c r e a t e d  a n d  u t i l i z e d  
w i t h i n  o r  o u t s i d e  s u c h  r e s e a r c h  c e n t r e s ,  i s  n o t  w i t h i n  t h e  s c o p e  o f  t h i s  t h e s i s .  T a b l e s  1 7  
a n d  1 8 ,  o u t l i n e  k e y  a u t h o r s  n a m e s  g e n e r a t e d  f r o m  s u c h  l i s t i n g  o f  p u b l i c a t i o n s ,  w h i c h  a r e  
a f f i l i a t e d  r e s e a r c h  s t r e a m s  w i t h i n  w h i c h  r e s e a r c h  o f  s p e c i a l i s t  n a t u r e  w i t h s t a n d s .
T a b l e  1 7 -  R a n k i n g  o f  s e l e c t  p r o p e r  n a m e s  f o r  a u t h o r s  m e n t i o n e d  w i t h i n  l i s t i n g  o f  Satellite
Engineering r e s e a r c h
Rank Proper Names Rank Proper Names
1 evans bg 11 hodgart ms
2 tafazolli r 13 h a s h id a  y
3 o t u n g  ie 1 3 s a m m u t  aj
4 m a h m o u d  m s 13 da silva curiel ra
5 sweeting mn 1 3 a tk in s o n  ia
7 cruickshank hs 13 underwood ci
7 ward jw 1 3 c o a k l e y  fp
T a b l e  1 8 -  R a n k i n g  o f  s e l e c t  p r o p e r  n a m e s  f o r  a u t h o r s  m e n t i o n e d  w i t h i n  listing o f
Electronic and Electiical Engineering research
Rank Proper Names Rank Proper Names
1 s e a l y  bj 15 p a v l o u  g
2 g w i l l i a m  r m 1 6 k n ig h t s  a p
3 evans bg 2 4 k ir k b y  kj
4 tafazolli r 2 8 underwood ci
5 k it t le r  j v 2 9 p a lm e r  p i
6 s i l v a  s r p 3 6 cruickshank hs
7 h e m m e n t  p l f 3 8 e v a n s  a g r
8 h o m e w o o d  k p 4 4 w a r d j w
9 w e b b  i p 4 6 o tu n g  ie
13 sweeting mn 55 hashida y
1 4 w e i s s  b l 57 da silva curiel 
ra
F r o m  t h e  p r e v i o u s  l i s t i n g  o f  t e r m s  a n d  t h e i r  a s s o c i a t e d  a u t h o r s  p e r  s e ,  a  c o m m o n  g r o u n d  
c o u l d  b e  e s t a b l i s h e d  i n  r e l a t i o n  t o  s o m e  s h a r e d  t e r m i n o l o g y  b e i n g  u s e d ,  a n d  a n  o v e r l a p  o f  
a u t h o r s .  I n  t u r n  s u c h  m a y  b e  r e p r e s e n t a t i v e  o f  i n t e r n a l  k n o w l e d g e  d i f f u s i o n  b e t w e e n  
s p e c i a l i s t  r e s e a r c h  c e n t r e s  w i t h i n  t h e  h i g h e r  e d u c a t i o n  i n s t i t u t i o n ,  i . e .  U n i v e r s i t y  o f  
S u r r e y ,  S c h o o l  o f  E l e c t r o n i c s  a n d  P h y s i c a l  S c i e n c e s .
A c c o r d i n g  t o  A l - T h u b a i t y  ( A I - T h u b a i t y ,  2 0 0 4 ) ,  a s  w a s  r e p o r t e d  o n  t h e  t r a n s f e r  o f  
k n o w l e d g e  f r o m  r e s e a r c h  t o  p a t e n t  d o c u m e n t s .  A  l i n e  o f  t e r m i n o l o g i c a l  d i v i d e  b e t w e e n ;
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for instance the research and commercial corpora, could be modeled through not least the 
relative frequency ratio. Even rank values may be plotted as coordinates o f  the research 
and commercial corpora for shared terms, for instance. So as those terms approaching the 
location o f the intersection o f  the horizontal and vertical axis, may mean t> be most 
shared across the corpora, thus have some common terminological ground -  as figure 25 
attempts to illustrate below. Leading to the possible set o f  scenarios for frequency 
behaviour o f  terms, as outlined earlier in this section (4.4).
The lines o f  equi-probability prescribed below, is generated for illustration purposes. 
However, data is presented to show the shared single word terms between a corpus o f  
PhD theses (Surrey Space Centre), and that o f publications (S STL/Surrey Space Centre).
Rank Line of equi-probability
140
90
Surrey Space Centre 
PhD Theses 60
40 
20
20 40 60 90 140 Rank
SSTL 
Research Corpus
Figure 25- Line o f equi-probability for select shared single words from PhD Theses 
(Surrey Space Centre) and publications (SSTL) corpus
The figure below portrays shared single word terms between a corpus o f  SSTL/Surrey 
Space Centre (research corpus) publications and that from Swedish Space Corp satellite 
technology news (commercial corpus). Terms in the research corpus are expressed in a
(belongingness of a term to a corpus)
microsatellite spacecraft research mission, 
communication technology remote sensing
simulation ..*•*’
design
code
System Space 
satellite
education experience
algorithm implementation 
modeltechnique
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relative frequency ratio, in relation to the BNC and in relation to their frequency 
behaviour within the Swedish Space Corp corpus (commercial corpus). However, terms 
like payload and spacecraft seem to occur more frequently within the research corpus in 
relation to the BNC, as opposed to a lesser relative occurrence within the Swedish Space 
Corp corpus. Other terms, like: satellite (s), system, orbit, space, launch, and mission, 
occur more frequently within the Swedish Space Corp corpus, in relation to the 
SSTL/Surrey Space Centre corpus, and even with respect to the BNC.
Figure 26 - Select shared terms between SSTL/Surrey Space Centre corpus and Swedish 
Space Corp corpus
The observational and historical studies carried out, have provided better understanding 
into the field o f  investigation. Such studies provided the basis and validation for 
inferences made. Based on Nonaka et al’s (1995) terminology used within the knowledge 
conversion model, portraying creation o f  knowledge and corresponding conversion 
processes. It is believed that knowledge undergoes a combination and socialization
95
Implementation and Experimentation
conversion process (for knowledge flow) within an organization or across a (sub) domain 
(s), and undergoes an internalization and externalization conversion process (for 
knowledge adaptation) within an organization or across a (sub) domain (s).
F l o w  o f  k n o w l e d g e
(Combination & Socialization of knowledge)
i A
Pnpnnr»tl ____ _
 Pqgnnynli Tlnminiaiito
Pncnnynli DoflllimUlfc
A d a p t a t i o n  o f  k n o w l e d g e
(Internalization & Externalization of knowledge)
Research Documents 
( I . . .11) systematic diffusion
W V
V
Commercial Documents
( l . ..n )  chaotic diffusion
Figure 27 - Knowledge diffusion through the knowledge conversion model (Nonaka et al, 
1995 )
Figure above expands Nonaka et al’s (1995) knowledge conversion model, to include 
consideration for how knowledge flows and is adapted within research and commercial 
documents. Within the case o f  an SME, Small to Medium Enterprise, such knowledge 
flow and adaptation through a knowledge conversion model may be a framework that 
could stimulate innovation through conversion o f  knowledge amongst the Knowledge 
Creating Crew (Nonaka et al, 1995) and stemming from an organization.
4.5 Su m m ary
Examining historical “Paces” o f  knowledge contained by the specialist collection o f  texts 
collated, has shown the amount o f  descriptions possible for specific concepts, theories, 
and principles and may be even practices within the specialist domain in investigation, at
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s p e c i a l i s t  l e x i s  l e v e l .  L e a d i n g  t o  p o s s i b i l i t i e s  o f  e x t r a c t i n g  a n d  a r c h i v i n g  l i n g u i s t i c  
s p e c i f i c a t i o n s  o f  a  d o m a i n ’ s  k n o w l e d g e .  T h u s ,  a l l o w i n g  f o r  p r o s p e c t  o f  e l i c i t i n g  t h e  
s p e c i a l i s t  k n o w l e d g e ,  i n l i n e ,  w i t h  t h e  p r o b a b l e  u s e  o f  knowledge conversion model 
( N o n a k a  e t  a l ,  1 9 9 5 )  a s  a  f r a m e w o r k  e x t e n d e d  ( S e c t i o n  4 . 4 )  t o  m o n i t o r  c r e a t i o n  a n d  
e v o l u t i o n  f o r  s u c h  k n o w l e d g e ,  m a n i f e s t e d  b y  i t s  o n g o i n g  f l o w  a n d  a d a p t a t i o n  ( i n  a n  
e m p i r i c a l  m a n n e r ) .
K n o w l e d g e  a t  o r g a n i s a t i o n a l  a n d  i n d i v i d u a l  e m p l o y e e  l e v e l  m a y  b e  e x p l i c a t e d  b y  
l i n g u i s t i c  t e r m i n o l o g y  u s e d  ( g e n e r a l :  a c r o s s  d o m a i n s ,  s p e c i a l i s t :  f o r  a  s p e c i f i c  d o m a i n )  
a n d  i s  c o n s i d e r e d  t h u s  t o  b e  d e p i c t e d  b y  a  t e x t  r e p o s i t o r y  r e p r e s e n t i n g  t h e  s p e c i a l i s m  o f  
t h e  k n o w l e d g e  i n  c o n t e x t .  W h e r e a s ,  i t s  e l i c i t a t i o n  i s  a s s u m e d  t o  c o a l e s c e  w i t h  t h e  
s i t u a t i o n  ( s )  a n d  i n s t a n c e  ( s )  r e l a t i n g  t o  e x p e r t i s e  a c c u m u l a t e d  w i t h i n  a n  o r g a n i s a t i o n .  F o r  
w h i c h  t h e  s p e c i a l i s t  k n o w l e d g e  i s  r e i f i e d  b y  t h e  t e c h n o l o g i c a l l y  a i d e d  a r c h e t y p e ,  a n d  
p r o b a b l y  b y  u s e  o f  knowledge conversion model ( N o n a k a  e t  a l ,  1 9 9 5 ) ,  f e n c e  r e l a t e d  
k n o w l e d g e  m i g h t  b e  m a n a g e d .
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S t a r t i n g  t h i s  r e s e a r c h  w i t h  a  s u b j e c t i v e  m e t h o d  o f  q u e s t i o n n a i r e  a n a l y s i s ,  w e  h a v e  m o v e d  
t o  a  m o r e  o b j e c t i v e  m e t h o d  o f  c o i p u s  a n a l y s i s  t o  e x t e n d  N o n a k a  e t  a P s  ( 1 9 9 5 )  J m o w l e d g e  
c o n v e r s i o n  m o d e l ,  a n d  a w a y  f r o m  s u c h  m o d e l ’ s  b a s i s  o f  f o r m u l a t i o n  t h a t  t e n d e d  t o  b e  
i n t u i t i v e  a n d  a l o n g  t h e  l i n e s  o f  e s s e n t i a l l y  s u b j e c t i v e  c a s e  s t u d y  a n a l y s i s .  F i g u r e  2 7  
p o r t r a y s  h o w  N o n a k a  e t  a l ’ s  ( 1 9 9 5 )  J m o w l e d g e  c o n v e r s i o n  m o d e l  w a s  e x p a n d e d ,  t o  
i n c l u d e  c o n s i d e r a t i o n  a n d  c o n t r i b u t i o n  f o r  h o w  k n o w l e d g e  f l o w s  a n d  i s  a d a p t e d  w i t h i n  
r e s e a r c h  a n d  c o m m e r c i a l  d o c u m e n t s ,  w i t h i n  t h e  c o n t e x t  o f  a  s m a l l  t o  m e d i u m  e n t e r p r i s e ,  
a n d  b a s e d  o n  e m p i r i c a l  e v i d e n c e .  B e i n g  l e d  t o  g e n e r a t e  a n  i m p a c t  f a c t o r  t h a t  c o u l d  b e  
m a n i f e s t e d  b y  t h e  f e e d b a c k  r e c e i v e d  f r o m  t h e  o r g a n i z a t i o n  o f  t h e  s p e c i a l i s t  d o m a i n  
s t u d i e d  ( A p p e n d i x  I I ) .  H e n c e ,  a  b i m o d a l  ( o b s e r v a t i o n a l  a n d  h i s t o r i c a l )  r e s e a r c h  s t u d y  w a s  
c o n d u c e d ,  a n d  d i f f u s i o n  o f  k n o w l e d g e  t h a t  i s  t e x t - b a s e d  h a s  b e e n  p o r t r a y e d .  A t t e m p t i n g  
t o  s e e k  w h e t h e r  s m a l l  t o  m e d i u m  e n t e r p r i s e s  d o  c r e a t e  d y n a m i c s  o f  i n n o v a t i o n ,  i n  t h e  
c o n t e x t  o f  t h e  c a s e  s t u d y  p u r s u e d ,  s u c h  i s  p o s s i b l e .  S p i n n i n g  t h e  u s e  o f  l e x i s  ( t h u s  
k n o w l e d g e  a s s o c i a t e d )  w i t h i n  s u c h  r e s e a r c h  d o c u m e n t s  t o  a n d  f r o m  c o m m e r c i a l  
( a p p l i c a t i o n s )  d o c u m e n t s  w o u l d  p r o v i d e  p r o o f  f o r  t e c h n o l o g i c a l  d i v e r s i t y  w i t h i n  t h e  
p r o d u c t  a n d  s e r v i c e  l i n e  o f f e r i n g s ,  b a s e d  o n  d i f f u s i o n  o f  s p e c i a l i s t  k n o w l e d g e .  S u c h  w a s  
m a n i f e s t e d  i n  a n  e m p i r i c a l  w a y  f r o m  r e s u l t s  o f  t h e  o b s e r v a t i o n a l  s t u d y  ( b o t h  p i l o t  a n d  
i n t r a n e t - b a s e d :  s h a r i n g  o f  k n o w l e d g e )  a n d  t e x t - b a s e d  s t u d y  ( a n a l y s i s  o f  s p e c i a l i s t  
l a n g u a g e :  t r a n s f e r  o f  k n o w l e d g e ) .
I n  c h a p t e r  4 ,  w e  r e p o r t e d  u p o n  a n d  s u p p o r t e d  o u r  r e s e a r c h  h y p o t h e s i s  t h r o u g h  t h e  
o b s e r v a t i o n a l  s t u d y .  S u c h  s t u d y  b i p e d  u s  d e d u c e  t h a t  t e x t - b a s e d  k n o w l e d g e  d i f f u s i o n  
m a y  b e  t h e  s o l u t i o n  t o  a l l e v i a t i n g  k n o w l e d g e  b o t t l e n e c k s  a s  a  h y p o t h e s i s .  T h u s ,  i t  l e d  u s  
t o  c o n d u c t  t h e  h i s t o r i c a l  ( d u e  t o  d i a c h r o n i c  n a t u r e  o f  t e x t )  t y p e  o f  s t u d y .  W e  l o o k e d  a t  
w r i t t e n  t e x t  i n  t h e  f o r m  o f  b o t h  r e s e a r c h - d r i v e n  p a p e r s  a n d  c o m m e r c i a l l y - d r i v e n  p a p e r s .  
W e  a t t e m p t e d  t o  s h o w  a  c o n n e c t i o n  b e t w e e n  t h e  t w o  f o r m s  o f  r e p o r t i n g  s c i e n t i f i c  
r e s e a r c h  a n d  c o m m e r c i a l  r e s e a r c h  p e r  s e ,  t h u s  d i f f u s i o n  o f  k n o w l e d g e .  S u g g e s t i n g  t h a t  
r e s e a r c h  p a p e r s  h a v e  a n  e f f e c t  o n  a p p l i c a t i o n s  d r i v e n  p a p e r s ,  b y  h a v i n g  a t t e m p t e d  t o  
d e m o n s t r a t e  t h a t  t h e r e  i s  a  c o h e s i o n  w h e r e  c o m m e r c i a l  i n t e r e s t s  a r e  e x i s t e n t ,  a n d ,  i n d e e d ,  
a  d i s t i n c t i o n  a t  t h e  l e v e l  o f  c h o o s i n g  a n d  a d a p t i n g  a  s e t  o f  l e x i s  b y  t h e  k n o w l e d g e  w o r k e r s
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o f  t h e  d o m a i n ,  o n  a  p a r  w i t h  t h e  p r a c t i c e  f o l l o w e d  w i t h i n  a n  o r g a n i z a t i o n .  S u c h  c h o i c e  i s  
r e p r e s e n t a t i v e  o f  t h e  k n o w l e d g e  o f  t h e  t e c h n o l o g y  w i t h i n  t h e  d o m a i n  o f  t h e  a p p l i c a t i o n  
H o w e v e r  b e i n g  g r o u n d e d  t o  i n t e n t  b e h i n d  s u c h  c o m m e r c i a l  a c t i v i t y ,  o n c e  t h e  t r a n s i t i o n  
f r o m  r e s e a r c h  t y p e  o f  d o c u m e n t s  t o  c o m m e r c i a l  t y p e  o f  d o c u m e n t s  i s  c o m p r o m i s e d .  T h i s  
i s  r e l a t e d  t o  t h e  t e r m i n o l o g y  o f  t h e  d o m a i n  t h a t  i s  d i f f u s e d  a n d  u t i l i z e d  b y  k n o w l e d g e  
w o r k e r s  o f  s p e c i a l i s t  d o m a i n s .  T h e  c h o i c e  o f  l e x i s  m a y  a s  w e l l  b e  a n a l y z e d  t h r o u g h  c r o s s ­
c i t a t i o n  o f  a u t h o r s  c o n t r i b u t i n g  t o  a  s p e c i f i c  d o m a i n  o f  a  t e c h n o l o g y ,  w h i c h  c o u l d  b e  
c o m p o u n d e d  f u r t h e r  i f  t h e  d o m a i n  i s  m u l t i d i s c i p l i n a r y .  T h o u g h  s u c h  m a y  p r o v i d e  t h e  
b a s i c  f r a m e w o r k  b y  w h i c h  k n o w l e d g e  d i f f u s e s ,  f o r  i n s t a n c e  f r o m  r e s e a r c h  d o c u m e n t s  t o  
c o m m e r c i a l  d o c u m e n t s .  W h e r e a s  a p p e a r a n c e  o f  s p e c i a l i s t  t e r m i n o l o g y  i n  p a t e n t  
d o c u m e n t s  m a y  b e  l o o k e d  u p o n  a s  a n  i n t e r m e d i a t e  s t a g e  i n  t h e  t r a n s f e r  o f  k n o w l e d g e  
f r o m  r e s e a r c h  l a b s  a n d  c e n t r e s  t o  c o m m e r c i a l  o r g a n i z a t i o n s  a n d  v e n t u r e s .  T h e  
o b s e r v a t i o n a l  s t u d y  h a s  p a v e d  t h e  w a y  f o r  u s  t o  m o d e l  a n d  i n v e s t i g a t e  h o w  k n o w l e d g e  
m a y  f l o w ,  i n c l u d i n g  s u p p o r t i n g  t e c h n o l o g i e s  a n d  o r g a n i z a t i o n a l  s t r u c t u r e s  ( i . e .  
m a n a g e m e n t ,  p r a c t i c e s ,  r u l e s  a n d  s o  f o r t h ) .  W h i l s t  t h e  h i s t o r i c a l  s t u d y ,  m a y  b e  r e g a r d e d  
a s  a  f a c i l i t a t o r  t o w a r d s  m o d e l i n g  t e x t - b a s e d  a d a p t a t i o n  o f  s p e c i a l i s t  k n o w l e d g e .
5.1 E valu atio n : O b servation al and H istorical Studies
T h e  c a s e  s t u d y  i s  a  m e t h o d  o f  l e a r n i n g  a b o u t  a  c o m p l e x  i n s t a n c e  t h r o u g h  e x t e n s i v e  
d e s c r i p t i o n  a n d  c o n t e x t u a l  a n a l y s i s .  T h e  p r o d u c t  i s  a n  a r t i c u l a t i o n  o f  w h y  t h e  i n s t a n c e  
o c c u r r e d  a s  i t  d i d ,  a n d  w h a t  m a y  b e  i m p o r t a n t  t o  e x p l o r e  i n  s i m i l a r  s i t u a t i o n s ,  i n  o u r  c a s e  
t h e  s p e c i a l i s t  k n o w l e d g e  a n d  i t s  d i f f u s i o n  i s  t h e  p r o d u c t .  A s  t h e  o b s e r v a t i o n a l  s t u d y  l a i d  
t h e  f r a m e w o r k  f o r  t h e  c o n d u c t  o f  o u r .  r e s e a r c h ,  i t  w a s  f o c u s e d  o n  e x a m i n i n g  k n o w l e d g e  
f l o w ,  a n d  c o r r e s p o n d i n g  p r a c t i c e s  a n d  i n f o r m a t i o n  t e c h n o l o g y  s u p p o r t  i n  p l a c e .  R e s u l t s  
f r o m  t h e  o b s e r v a t i o n a l  s t u d y  h a v e  i n d i c a t e d  t h a t  k n o w l e d g e  b o t t l e n e c k s  m a y  e x i s t ,  i n  
p a r t i c u l a r  w e r e  t e c h n o l o g i c a l  s u p p o r t  c o u l d  b e  n e e d e d .  G e n e r a t i n g  a n  i m p a c t  f a c t o r  
t h r o u g h  t h e  p i l o t  a n d  m a i n l y  t h e  i n t r a n e t - b a s e d  s t u d i e s  ( r e f e r  t o  A p p e n d i x  I I  f o r  f u r t h e r  
d e t a i l s ) .  T h e  a b o v e  h a s  l e d  u s  t o  e x a m i n e  h o w  t e x t - b a s e d  k n o w l e d g e  d i f f u s i o n  m a y  t a k e  
p l a c e .  E s p e c i a l l y  t h a t  a b o v e  s a t i s f a c t o r y  r e s p o n s e s  w a s  r e c e i v e d  f r o m  t e a m s ,  t e a m  
l e a d e r s ,  a n d  g r o u p  l e a d e r s ,  f o r m i n g  t h e  c o r e  o f  t h e  k n o w l e d g e  e n g i n e e r s  ( m i d d l e -  
m a n a g e r s ) .  A c c o r d i n g l y ,  i t  w a s  p e r c e i v e d  t h a t  a t  o r g a n i z a t i o n a l  l e v e l ,  t o  h a v e  s o m e  
b o t t l e n e c k s  i n  a p p l y i n g  e x i s t i n g  k n o w l e d g e ,  a n d  i n s u r i n g  t h a t  t h i s  i s  u s e d  “ i f - a n d - w h e n
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r e q u i r e d ” . O r g a n i z a t i o n a l  s u p p o r t  f o r  g a t h e r i n g  b u s i n e s s  i n t e l l i g e n c e  a n d  p a r t i c i p a t i o n  i n  
c o n f e r e n c e s  d i d  n o t  g e n e r a t e  m u c h  s u p p o r t  e i t h e r .  A l t h o u g h ,  b a s i c  i n f o r m a t i o n  
t e c h n o l o g y  s u p p o r t ,  a n d  p e e r  s u p p o r t  i n  k n o w l e d g e  s h a r i n g  a p p e a r  t o  b e  g o o d .  T h e  a b o v e  
a n d  o t h e r  i s s u e s  i n  t e r m s  o f  r e s u l t s  f r o m  t h e  o b s e r v a t i o n a l  s t u d y  h a v e  g e n e r a t e d  i n t e r e s t ,  
a n d  a r e  t o  b e  a d d r e s s e d  b y  t h e  r e s e a r c h  a n d  d e v e l o p m e n t  d i v i s i o n  a n d  k e y  k n o w l e d g e  
w o r k e r s  o f  t h e  o r g a n i z a t i o n  i n v e s t i g a t e d  t h r o u g h  t h e  c a s e  s t u d y .  W e  h a v e  c a r r i e d  
t h r o u g h o u t  c h a p t e r  4  o f  t h i s  t h e s i s ,  l o o k i n g  o n  h o w  t e x t - b a s e d  a n d  c o m p u t e r - m e d i a t e d  
s y s t e m  m a y  a l l e v i a t e  k n o w l e d g e  b o t t l e n e c k s .  T h r o u g h  p i n p o i n t i n g  a r e a s  o f  c o m m o n  
i n t e r e s t  a n d  s h a r e d  t e r m i n o l o g y  u s a g e  w i t h i n  t h e  s p e c t r u m  o f  t h e  k n o w l e d g e  r e p o s i t o r y ,  
k n o w l e d g e  d i f f u s i o n  m a y  t a k e  p l a c e  m o r e  e f f e c t i v e l y  i n  a n  o r g a n i z a t i o n a l  s e t t i n g .
T h e  t r a n s m u t a t i o n  o f  s c i e n c e  i n t o  t e c h n o l o g y  i s  a  c o m p l e x  p r o c e s s  w h e n  o n e  s e e s  u n i q u e  
i d e a s  h i g h l i g h t i n g  t h e  p a s t  s c i e n t i f i c  l a n d s c a p e  a n d  b e n e f i c i a l  t e c h n o l o g i c a l  a r t e f a c t s  i n  
t h e  p r e s e n t .  T h e  n o t i o n  o f  s a t e l l i t e  t e c h n o l o g y  o r  s p a c e  t e c h n o l o g y ,  w i t h  v a r i a b l e  s c o p e  
a n d  s c a l e ,  w a s  a n  o s t e n t a t i o u s  i d e a  t h a t  h a s  l e d  t o  a  r a n g e  o f  r e m o t e  s e n s i n g  a n d  e a r t h  
o b s e r v a t i o n  i n s t r u m e n t s  f o r  i n s t a n c e .  T h e  u n i q u e  i d e a  i s  a  k e y  r e f e r e n c e  p o i n t  f o r  
f o r e c a s t i n g  h o w  t h e  i d e a  w i l l  m e t a m o r p h o s e  i n t o  a n  a r t e f a c t .  K n o w l e d g e  i s  
c o m m u n i c a t e d  t h r o u g h  s o - c a l l e d  s e m i o t i c  s y s t e m s :  w r i t t e n  t e x t ,  i m a g e s ,  m a t h e m a t i c a l  
a n d  c h e m i c a l  s y m b o l s ,  a n d  s o  o n .  T h e  k n o w l e d g e  o f  e m e r g e n t  d o m a i n s  i s  y e t  t o  
s t a n d a r d i z e  i t s  s y m b o l  s y s t e m s  w h i c h  s i m p l y  a d d  t o  t h e  ( c r e a t i v e )  c h a o s  i n h e r e n t  i n  s u c h  
e m e r g e n t  s y s t e m s .  T h e  a n a l y s i s  o f  c h a n g e  i n  w r i t t e n  t e x t ,  a m o n g s t  t h e  m o s t  c h a n g e a b l e  
s e m i o t i c  s y s t e m  a t  t h e  l e x i c a l  l e v e l  a t  l e a s t ,  m a y  r e v e a l  a  c o n s e n s u s  o r  d i s s e n s i o n  i n  t h e  
u s e  o f  t e r m s .  T e r m s  d e n o t e  c o n c e p t s  a n d  t e x t u a l l y  h e l p  u s  t o  u n d e r s t a n d  h o w  k n o w l e d g e  
e v o l v e s  i n  a n  e m e r g e n t  d o m a i n .  T h e  e m e r g e n t  d o m a i n  o f  s m a l l  s a t e l l i t e  t e c h n o l o g y  w a s  
s t u d i e d  a s  a n  e x e m p l a r .  T h i s  i s  o u r  a t t e m p t  t o  e s t a b l i s h  a  m e t h o d ,  w h i c h  c o v e r s  a  b r o a d  
r a n g e  o f  t e x t s ,  r e s e a r c h  a r t i c l e s ,  c o m m e r c i a l l y - d r i v e n  d o c u m e n t s  a n d  s t a t e - o f - t h e - a r t  
p a p e r s  r e p r e s e n t a t i v e  o f  r e s e a r c h  a n d  d e v e l o p m e n t  c o n d u c e d  w i t h i n  a n  o r g a n i z a t i o n ,  t o  
o b s e r v e  t h e  e m e r g e n c e  o f  a  n e w  d o m a i n .
W e  h a v e  b y  d e s i g n  f o c u s e d  o n  a n  i n n o v a t i v e  o r g a n i z a t i o n  t o  e s t a b l i s h  o u r  m e t h o d  w h i c h  
i s  d r i v e n  b y  k n o w l e d g e  w o r k e r s ,  d o c u m e n t - b a s e d  a n d  g u i d e d  b y  t e r m i n o l o g y  u t i l i z e d  
T h e  m e t h o d  w i l l  f a c i l i t a t e  t h e  c o n s t r u c t i o n  o f  k n o w l e d g e  m a p s  i n  a n  o b j e c t i v e  a n d  
s y s t e m a t i c  f a s h i o n .  T h i s  m e t h o d  w i l l  h e l p  i n  e s t a b l i s h i n g  k n o w l e d g e  v i s u a l i s a t i o n  s t u d i e s  
i n  t h e  r e a l m  o f  d e c i s i o n  m a k i n g  f o c u s e d  o n  h o w  r e s e a r c h  i s  e x p l o i t e d  a n d  h o w  s u c h  a
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p r o c e s s  c a n  b e  f a c i l i t a t e d ,  a t  l e x i c a l  a n d  k n o w l e d g e  w o r k e r  l e v e l s .  W h i l s t  a i m i n g  t o  
m o d e l  s u s t a i n a b i l i t y  o f  a n  o r g a n i z a t i o n  t h r o u g h  i t s  c o n t i n u o u s  k n o w l e d g e  d i f f u s i o n  
p r o c e s s e s  f r o m  p e r s o n s  c o m p o s i n g  s u c h  o r g a n i z a t i o n .
I t  i s  a n  i n t u i t i v e  s t a t e m e n t  t h a t  r e s e a r c h  i d e a s  a n d  e x p e r i m e n t a t i o n  f o r m  t h e  b a s i s  o f  n e w  
t e c h n o l o g i e s ,  p r o d u c t s ,  a n d  p r a c t i c e s .  T h e  l e s e a r c h  e f f o r t  l e a d s  t o  t h e  c r e a t i o n  o f  n e w  
k n o w l e d g e ,  a n d  t o  t h e  s u s p e n s i o n  o f  ‘o b s o l e t e ’ k n o w l e d g e ,  a n d  t h i s  k n o w l e d g e  c r o s s e s  
o v e r  i n t o  t e c h n o l o g y .  P e r h a p s  a  c o m p a r a t i v e  a n a l y s i s  o f  t h e  c h o i c e  o f  t e r m s  ( l e x i c a l  
s i g n a t u r e )  w i l l  i n d i c a t e  t h e  e x t e n t  o f  t h i s  c r o s s - o v e r .  I n  t h i s  s p i r i t  o f  s p e c i a l i s t  k n o w l e d g e  
s t i l l  i n  t h e  r e a l m s  o f  r e s e a r c h  a n d  n o t  q u i t e  m a k i n g  i t  i n t o  t h e  c o n s t r u c t i o n  o f  a r t e f a c t s  a n d  
v i c e  v e r s a ,  w e  h a v e  c o m p a r e d  t h e  r a n k  o r d e r  o f  t h e  m o s t  f r e q u e n t  w o r d s  i n  t h e  r e s e a r c h  
c o i p u s  o f  S S T L / S S C  p a p e r s  w i t h  t h a t  o f  t h e  S w e d i s h  S p a c e  C o r p  s a t e l l i t e  t e c h n o l o g y  
n e w s  c o r p u s ,  o r  b e t w e e n  S u r r e y  S p a c e  C e n t r e  P h D  r e s e a r c h  t h e s e s  a n d  S S T L  r e s e a r c h  
p u b l i c a t i o n ,  f o r  i n s t a n c e .
O u r  a n a l y s i s  s h o w s  t h a t  r e s e a r c h  p a p e r s  a n d  c o m m e r c i a l  d o c u m e n t s  c a n  b e  d i s t i n g u i s h e d  
s o m e w h a t  o n  t h e  b a s i s  o f  s i n g l e  w o r d  a n d  c o m p o u n d  t e r m s  t h a t  w e r e  g e n e r a t e d  
a u t o m a t i c a l l y .  T h e s e  t w o  l e x i c a l  s i g n a t u r e s  s h o w  t h e  p o t e n t i a l  f o r  i d e n t i f y i n g  c r o s s - o v e r  
p o i n t s  i n  t h e  d i f f u s i o n  o f  k n o w l e d g e  f r o m  t h e  r e s e a r c h  a r e n a  t o  a p p l i c a t i o n s  d o m a i n .  I n  
e a c h  o f  t h e  f o u r  k n o w l e d g e  c o n v e r s i o n  p h a s e s  ( s e e  T a b l e  2  a n d  F i g u r e  9 )  a  d o m a i n  
c o m m u n i t y  a p p e a r s  t o  p r o v o k e  a  s p e c i f i c  k n o w l e d g e  d i f f u s i o n  p r o c e s s ,  t h u s  t o  p r e f e r  
c e r t a i n  l e x i c a l  i t e m s  ( s e e  S e c t i o n s  4 . 3 . 2  a n d  4 . 3 . 3 ) .
5.2 E valu atio n : K n o w led ge S p iral
A  w r i t t e n  d o c u m e n t  i s  a  s t r e a m l i n e d  a n d  r e v i s e d  d o c u m e n t .  W e  h a v e  a r g u e d  t h a t  w e  c a n  
m o d e l  c o n c e p t s  f r o m  t h e  d o c u m e n t  b y  l o o k i n g  a t  t e r m i n o l o g y  a n d  t h e  r e l a t i o n s h i p  
b e t w e e n  t e r m s  w i t h i n  r e s e a r c h  p a p e r s  a n d  a c r o s s  w i t h  c o m m e r c i a l  d o c u m e n t s .  H o w e v e r ,  
d o m a i n  e x p e r t ( s )  v a l i d a t i o n  a n d  e v a l u a t i o n  i s  i m p o r t a n t .  T h e  m e t a m o r p h o s i s  o f  s c i e n c e  
i n t o  t e c h n o l o g y  i s  a  c o m p l e x  p r o c e s s  w h e n  o n e  s e e s  i n n o v a t i v e  i d e a s  h i g h l i g h t i n g  t h e  p a s t  
s c i e n t i f i c  l a n d s c a p e  ( i . e .  i n  t h e  f o r m  o f  P h D  t h e s e s  a n d  s t a t e - o f - t h e - a r t  r e s e a r c h  p a p e r s )  
a n d  b e n e f i c i a l  t e c h n o l o g i c a l  a r t e f a c t s  i n  t h e  p r e s e n t .  T h e  n o t i o n  o f  s a t e l l i t e  t e c h n o l o g y ,  
w i t h  v a r i a b l e  a p p l i c a t i o n s ,  w a s  a  u n i q u e  i d e a  t h a t  h a s  l e d  t o  a  r a n g e  o f  r e m o t e  s e n s i n g  
d e v i c e s  f o r  e x a m p l e .  T h e  i n n o v a t i v e  i d e a  i s  a  k e y  r e f e r e n c e  p o i n t  f o r  f o r e c a s t i n g  h o w  t h e  
i d e a  w i l l  m e t a m o r p h o s e  i n t o  a n  a r t e f a c t
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K n o w l e d g e  i s  c o m m u n i c a t e d  t h r o u g h  s o - c a l l e d  s e m i o t i c  s y s t e m s :  w r i t t e n  t e x t ,  i m a g e s ,  
m a t h e m a t i c a l  a n d  c h e m i c a l  s y m b o l s ,  m u l t i m e d i a  a n d  s o  o n .  T h e  k n o w l e d g e  o f  e m e r g e n t  
d o m a i n s  i s  y e t  t o  s t a n d a r d i z e  t h e i r  s y m b o l  s y s t e m  w h i c h  s i m p l y  a d d s  t o  t h e  ( c r e a t i v e )  
c h a o s  i n h e r e n t  i n  s u c h  e m e r g e n t  s y s t e m s .  T h e  a n a l y s i s  o f  c h a n g e  i n  w r i t t e n  t e x t ,  a m o n g s t  
t h e  m o s t  c h a n g e a b l e  s e m i o t i c  s y s t e m  a t  t h e  l e x i c a l  l e v e l  a t  l e a s t ,  m a y  r e v e a l  a  c o n s e n s u s  
o r  d i s s e n s i o n  i n  t h e  u s e  o f  t e r m s .  T e r m s  d e n o t e  c o n c e p t s  a n d  t e x t u a l l y  h e l p  u s  t o  
u n d e r s t a n d  h o w  k n o w l e d g e  d i f f u s e s  i n  a  d o m a i n .  T h e  s p e c i a l i s t  d o m a i n  o f  s a t e l l i t e  
t e c h n o l o g y  o r  s p a c e  t e c h n o l o g y ,  s p e c i f i c a l l y  a n  o r g a n i z a t i o n  i n  s u c h  a  d o m a i n  w a s  
s t u d i e d  a s  a n  e x e m p l a r .  T h i s  i s  o u r  a t t e m p t  t o  e s t a b l i s h  a  m e t h o d ,  w h i c h  c o v e r s  a  b r o a d  
r a n g e  o f  t e x t s ,  P h D  t h e s e s ,  j o u r n a l  a r t i c l e s ,  t e c h n i c a l  r e p o r t s ,  a n d  s t a t e - o f - t h e - a r t  r e v i e w  
p a p e r s ,  t o  o b s e r v e  t h e  e m e r g e n c e  o f  a  d o m a i n .
I t  i s  t r u e  t h a t  a l t h o u g h  v o c a b u l a r y  m a y  b e  s h a r e d ,  t h e  u s a g e  o f  c e r t a i n  w o r d s  m a y  d i f f e r  
s h a r p l y :  t e r m s  l i k e  s a t e l l i t e ,  s p a c e ,  s y s t e m  a n d  l a u n c h  a r e  m o r e  f r e q u e n t  i n  t h e  
c o m m e r c i a l  c o i p u s  t h a n  i n  t h e  r e s e a r c h  c o r p u s  ( s e e  T a b l e  6 - 1 4 ) .  T h e  d i f f e r e n c e  i n  t h e  
f r e q u e n c y  o f  u s a g e  a l s o  i n d i c a t e s  t h e  t r a n s i t i o n  o f  o n e  c o n c e p t  -  d e n o t e d  b y  a  t e r m  -  f r o m  
s c i e n c e  ( r e s e a r c h  p a p e r s )  t o  t e c h n o l o g y  ( c o m m e r c i a l  p a p e r s ) .  F i g u r e  2 5  a n d  2 6  s h o w  t h e  
l e v e l  o f  s h a r i n g  a c r o s s  t h e  l i n e  o f  e q u i - p r o b a b i l i t y ,  o r  i n  r e l a t i o n  t o  e i t h e r  a n d  a  g e n e r a l  
c o r p u s  ( i . e .  t h a t  o f  B N C ) .  T h e  s i m i l a r i t y  a n d  v a r i a t i o n  i n  t h e  u s e  o f  c o m p o u n d  t e r m s  a l s o  
i n d i r e c t l y  s h o w s  t h e  e f f e c t  o f  s c i e n c e  o n  t e c h n o l o g y  ( s e e  S e c t i o n s  4 . 3 . 3  a n d  4 . 4 ) .
I n  o r d e r  t o  a s s e s s  o u r  c o r p u s - b a s e d  a p p r o a c h  f o r  t h e  a d a p t a t i o n  a n d  f l o w  o f  k n o w l e d g e ;  
t h u s  d i f f u s i o n  o f  k n o w l e d g e ,  w e  h a v e  e q u a l l y  p u r s u e d  t h e  c a s e  s t u d y .  A s  a  b a s i s  f o r  u s  t o  
e x a m i n e  w h e t h e r  a  s m a l l  t o  m e d i u m  e n t e r p r i s e  d o e s  c r e a t e  d y n a m i c s  o f  i n n o v a t i o n ,  
i n c l u d i n g  p o s s i b l e  a d a p t a t i o n  o f  n e w  k n o w l e d g e .  T i m e  p e r i o d  i n t e r v a l s  i n  a d a p t a t i o n  t h u s  
f l o w  o f  a p p l i c a t i o n  k n o w l e d g e  r e p r e s e n t e d  b y  s p e c i a l i s t  t e r m s  f r o m  r e s e a r c h  d o c u m e n t s  
t o  c o m m e r c i a l  d o c u m e n t s  a r e  m a n i f e s t e d ,  a n d  a t  i n s t a n c e s  u n d e r  d i f f e r e n t  a p p e l l a t i o n s  
( i . e .  f r o m  a  s a t e l l i t e  t o  c o n s t e l l a t i o n s  o f  L E O  s a t e l l i t e s  -  i m a g i n g  t o  d i s a s t e r  m o n i t o r i n g ,  
f r o m  m i n i s a t e l l i t e s  t o  n a n o - s c a l e  s a t e l l i t e s  -  r e m o t e  s e n s i n g  t o  r e m o t e  m a n i p u l a t o r  a n d  
l u n a r  i n s p e c t o r ) .  T h u s  s i g n i f y i n g  t o  a  c e r t a i n  d e g r e e ,  t h a t  i f  r e s e a r c h  d o c u m e n t s  a r e  t o  b e  
i l l u s t r a t i v e  o f  i n n o v a t i o n s ,  c o m m e r c i a l  d o c u m e n t s  o n  t h e  o t h e r  h a n d ,  c a n  b e  
r e p r e s e n t a t i v e  o f  p o s s i b l e  a p p l i c a t i o n s  a n d  u s e s  o f  s u c h  i n n o v a t i o n s .  H e n c e f o r t h ,  
e m p i r i c a l  e v i d e n c e  w a s  p r e s e n t e d  a n d  a  f r a m e w o r k  b y  w h i c h  k n o w l e d g e  d i f f u s i o n  t a k e s  
p l a c e ,  i n  a  s y s t e m a t i c  ( i . e .  p e r s o n  t o  p e r s o n ,  p e r s o n  t o  o r g a n i z a t i o n )  a n d  c h a o t i c  ( i . e .  
o r g a n i z a t i o n  t o  o r g a n i z a t i o n ,  o r g a n i z a t i o n  t o  w o r l d w i d e )  m a n n e r s  ( s e e  F i g u r e  2 7 ) .
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5.3 F u tu re W o rk
T h e  w o r k  p r e s e n t e d  i n  t h i s  t h e s i s  f o c u s e s  o n  a  d a t a  d r i v e n  a n a l y s i s  o f  r e s e a r c h  p a p e r s  a n d  
c o m m e r c i a l  d o c u m e n t s  a t  t h e  l e x i c a l  l e v e l .  W e  h a v e  b e e n  s u c c e s s f u l  in  i d e n t i f y i n g  
s i m i l a r i t i e s  a n d  d i f f e r e n c e s  i n  t h e  t w o  c o r p o r a .  O u r  f o c u s  h a s  b e e n  o n  o n e  s i n g l e  
o r g a n i z a t i o n  w h i c h  w a s  s e l e c t e d  b e c a u s e  o f  i t s  i n n o v a t i v e  o u t p u t  b o t h  a s  a  s c i e n t i f i c  
o r g a n i z a t i o n  a n d  a s  a  t e c h n o l o g y  c r e a t o r ,  a s  e v i d e n c e d  t h r o u g h  i t s  r e s e a r c h  p a p e r s  a n d  
c o m m e r c i a l  a c t i v i t i e s .
O n e  k e y  a r e a  o f  f u t u r e  w o r k  W D u ld  b e  t o  f i n d ,  i f  p o s s i b l e ,  a n  o r g a n i z a t i o n  o f  t h i s  r e p u t e  o r  
g r o u p  o f  o r g a n i z a t i o n s  w h o  h a v e  w o r k e d  t o g e t h e r  o v e r  a  p e r i o d  o f  t i m e ,  e v e n  p o s s i b l y  
w i t h i n  t h e  s p a c e  o r  s a t e l l i t e  t e c h n o l o g y  d o m a i n  o r  o t h e r w i s e .  I n  a  m a n n e r  s i m i l a r  t o  t h a t  
o f  S S T L ,  S u r r e y  S p a c e  C e n t r e  a n d  S w e d i s h  S p a c e  C o r p o r a t i o n ,  t h e  l a n g u a g e s  g e n r e s  o f  
d o c u m e n t s  p r o d u c e d  b y  s u c h  o r g a n i z a t i o n  o r  g r o u p  o f  t h e m  c o u l d  b e  e x a m i n e d  f o r  
s i m i l a r i t i e s  a n d  v a r i a t i o n s .  T h i s  s t u d y  w o u l d  h e l p  f u r t h e r  v e r i f y  t h e  e f f e c t i v e n e s s  o f  o u r  
m e t h o d .  T h u s  h a v i n g  a  c o i p u s  b e i n g  m o r e  r e p r e s e n t a t i v e  o f  t h e  d o m a i n  s c a l e  
( g e o g r a p h i c a l  r e a c h )  a n d  s c o p e  ( a p p l i c a t i o n s  k n o w l e d g e ) ,  a s  w e l l  a s  p o s s i b l y  s u p p o r t i n g  
s u c h  h i s t o r i c a l  s t u d i e s  w i t h  t h e  c o n d u c t  o f  a  w i d e r - s c a l e  o b s e r v a t i o n a l  s t u d y .
T h e  d i s c u s s i o n  o f  s i m i l a r i t i e s  a n d  v a r i a t i o n  a c r o s s  t h e  t w o  ( r e s e a r c h  a n d  c o m m e r c i a l )  
g e n r e s  w a s  f o c u s e d  s t a t i s t i c a l l y  a t  t h e  f i r s t  o r d e r ;  w e  a r e  o n l y  l o o k i n g  a t  t h e  f r e q u e n c y  
d i s t r i b u t i o n s  a n d  r e l a t i v e  f r e q u e n c y  b e h a v i o u r  t h e r e o f  f o r  s i n g l e  a n d  c o m p o u n d  t e r m s .  W e  
h a v e  i n d i c a t e d  t h a t  t h e  a n a l y s i s  o f  c o m p o u n d  t e r m s  d o e s  n o t  r e l y  o n  s t a t i s t i c s  w h i c h  a r e  a s  
r o b u s t  a n d  a s  a v a i l a b l e  f o r  s i n g l e  w o r d  t e r m s .  D e v e l o p m e n t s  i n  t h i s  a r e a  o f  f i n d i n g  a  
c o m p o u n d  t e r m  a n d  s t a t i s t i c a l l y  p r o v i n g  t h e  f a c t  t h a t  m o r e  t h a n  o n e  s i n g l e  w o r d  t e r m s  
h a v e  c o m e  t o g e t h e r  a s  a  c o m p o u n d  a r e  s t i l l  c o n t i n u i n g .  M a t r i c e s  u s e d  t o  f i n d  t h e  m u t u a l  
i n f o r m a t i o n  c o n t e n t  o r  c o l l o c a t i o n  s t r e n g t h  a r e  b e i n g  d e v e l o p e d  c o n t i n u a l l y  a n d  t h e y  w i l l  
b e  u s e f u l  i n  t h e  a n a l y s i s  a s  w e l l .  S i m i l a r i t i e s  a n d  d i f f e r e n c e s  b e t w e e n  d i f f e r e n t  g e n r e s  o f  
t e x t s  h a v e  b e e n  ‘t h e  s u b j e c t  o f  i n n u m e r a b l e  s t u d i e s ’ ( B i b e r ,  1 9 8 8 ) .  B i b e r  f o c u s e s  011 t h e  
l i n g u i s t i c  c h a r a c t e r i s t i c s  o f  a  n u m b e r  o f  w r i t t e n  a n d  s p o k e n  g e n r e s  a n d  t r i e s  t o  i d e n t i f y  t h e  
s o - c a l l e d  u n d e r l i n e  d i m e n s i o n s  o f  v a r i a t i o n  i n  t h e  E n g l i s h  l a n g u a g e .  H i s  a p p r o a c h  i s  t o  
u s e  f a c t o r  a n a l y s i s . T h e  m a i n  a i m  o f  f a c t o r  a n a l y s i s  i s  t o  s i m p l i f y  c o m p l e x  s e t s  o f  
v a r i a b l e s  i n  s m a l l e r  a n d  e a s y  t o  i n t e r p r e t  d i m e n s i o n s  n a m e l y  f a c t o r s .  E a c h  f a c t o r  c o n t a i n s  
a  n u m b e r  o f  v a r i a b l e s  t h a t  s h a r e  t h e  s a m e  c o - o c c u r r e n c e  p a t t e r n s .  S o  i n s t e a d  o f  r a n k i n g  
t e r m s  i n  o r d e r  o f  f r e q u e n c y  o r  r a n k i n g  t e r m s  i n  o r d e r  o f  t h e  c o n t r a s t i v e  d i f f e r e n c e  f r o m  
s p e c i a l  l a n g u a g e  t o  g e n e r a l  l a n g u a g e  c o r p u s ,  i t  c o u l d  b e  b e t t e r  t o  u s e  a  m o r e  s t u d i e d  a n d
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s t a t i s t i c a l l y  s o u n d  m e t h o d  a s  d e s c r i b e d  b y  B i b e r ,  o r  s p e c i a l i s t  d o m a i n  s t a n d a r d s  i n  t e r m s  
o f  t e r m i n o l o g y  u s e d .  M u c h  o f  t h e  a n a l y s i s  i n  t h i s  t h e s i s  w a s  a t  t h e  l e x i c a l  l e v e l  o f  
l i n g u i s t i c  d e s c r i p t i o n .  T h e  n e x t  l o g i c a l  s t e p  w o u l d  b e  t o  u n d e r t a k e  a  s e m a n t i c  a n a l y s i s  o f  
t h e s e  l i n g u i s t i c s  u n i t s  t o  d i s c o v e r  h o w  t h e y  r e l a t e  t o  o t h e r  u n i t s  i n  b o t h  r e s e a r c h  a n d  
c o m m e r c i a l  g e n r e s .
O u r  r e s e a r c h  w a s  m o t i v a t e d  l a r g e l y  t h r o u g h  t h e  i n t u i t i o n  t h a t  t h o s e  s c i e n t i s t s ,  
t e c h n o l o g i s t s ,  a n d  t h e  o r g a n i z a t i o n  ( s )  t h e y  f o r m  h a v e  a n  e x c e l l e n t  p e e r  r e v i e w  a n d  t h e i r  
w o r k  w o u l d  b e  e x e m p l a r y .  O n e  a l t e r n a t i v e  t o  t h i s  r a t h e r  s u b j e c t i v e  j u d g m e n t  i s  t o  
a u t o m a t i c a l l y  a n a l y s e  a n  o r g a n i z a t i o n - w i d e  a n d  l a r g e  e l e c t r o n i c  r e s e a r c h  r e p o s i t o r y  o f  a  
l a r g e  s a t e l l i t e  t e c h n o l o g y  o r g a n i z a t i o n ,  i . e .  N A S A ,  t o  l o o k  f o r  t h e  m o s t  c i t e d  c o n t r i b u t o r s  
a n d  t h e n  c o n d u c t  a  s e a r c h  f o r  j o u r n a l  p u b l i c a t i o n s  f o r  t h o s e  c o n t r i b u t o r s  w h i c h  w o u l d  b e  
a n  e x a m p l e  o f  u s i n g  f r e q u e n c y  n o t  o n l y  i n  t h e  a n a l y s i s  o f  t h e  t e x t s  b u t  a l s o  c o n d u c t i n g  
s t u d i e s  011 a u t h o r s h i p  i m p a c t s  a n d  s t y l o m e t r y  f o r  t e x t - b a s e d  k n o w l e d g e  d i f f u s i o n  
O n  a n o t h e r  n o t e ,  c u r r e n t  r e s e a r c h  a c t i v i t i e s  h a v e  b r a n c h e d  o u t  a s  w e l l  t o  e x a m i n i n g  t h e  
b u s i n e s s  f i e l d  o f  l e a d e r s h i p ,  a n d  r e s p e c t i v e  e v o l u t i o n  o f  t e r m i n o l o g y .  A n o t h e r  a r e a  o f  
a p p l i c a t i o n  o f  t h e  m e t h o d ,  i s  e x a m i n i n g  w h e t h e r  w e  m a y  m o n i t o r  c h a n g e s  i n  p a r a d i g m s  
p e r  s e .  M u l t i l i n g u a l  k n o w l e d g e  d i f f u s i o n  i s  a n  a r e a  o f  p a r t i c u l a r  r e s e a r c h  i n t e r e s t .
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APPENDIX I
Observational Study Questionnaire
SSTL, K now ledge M anagem ent Field Project: Observational Study
Mounir Kehal, University of Surrey, SE & PS, Dept Computing 
Alex Da Silva, Surrey Satellite Technology Ltd, Head R&D
Dear Sir / Madam,
The term knowledge management is used to articulate the concept that knowledge is an 
asset on a par with the tangible assets of any organisation - land, capital, plant and 
machinery. Management involves the management of assets, ergo knowledge should be 
managed from its inception through its nurturing to maturity to exploitation and to 
ultimate obsolescence. The term was also coined to indicate that knowledge within 
organisations is communicated not only through the typical organisational hierarchies but 
also through interaction between members of the organisations across the hierarchies. 
SSTL is a knowTedge-based organisation and its principal assets are its engineers, its 
project managers and its researchers. Collectively, the engineers, managers and 
researchers are som etim es called know ledge workers. In a rapidly developing, high- 
technology field like satellite engineering, it is important to com m unicate, share and 
validate knowledge - especially as much o f the know ledge is based on experience.
This questionnaire will help SSTL senior management understand the formal and 
informal processes and channels through which knowledge is communicated, shared and 
validated within SSTL. I am developing a model of how knowledge is managed within 
SSTL. Your help will be much appreciated. There are five parts of this questionnaire. 
Please fry and complete all of them. Each part should not take more than 2 minutes.
For the purposes of this activity, the following definitions ought to be considered.
- Knowledge: Familiarity, awareness, or understanding gained through experience or study. The 
facts associated with information (being in context), i.e. information being raw material, and 
knowledge end product.
- Knowledge Management (ICM): The act of managing knowledge.
Yours Truly,
Mounir Kehal
University of Surrey, SE&PS, Dept Computing, Knowledge Management Group
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1. Awareness and Com m itm ent.
1. My colleagues tend to share knowledge amongst themselves. 
Strongly Disagree Disagree Perhaps Agree
*  4
Strongly Agree
E
2. Senior management support knowledge sharing.
Strongly Disagree Disagree Perhaps Agree
1
Strongly Agree
3. Middle managers support knowledge sharing.
Strongly Disagree Disagree Perhaps Agree
1
Strongly Agree
□
4. Sharing, validating and communicating knowledge is considered to be a top priority by 
SSTL managers.
Strongly Disagree Disagree Perhaps Agree
fe* 4
Strongly Agree
5. Sharing, validating and communicating knowledge are essentially administrative tasks. 
Strongly Disagree Disagree Perhaps Agree Strongly Agree
lj 2 fe* 4
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6. Sharing, validating and communicating knowledge require skill and expertise in the field 
in which knowledge is being shared.
Strongly Disagree Disagree Perhaps Agree Strongly Agree
7. The concept of intellectual property is highly valued and rewarded within SSTL. 
Strongly Disagree Disagree Perhaps Agree Strongly Agree
8. The electronic places where we store our data/information are kept up-to-date. 
Strongly Disagree Disagree Perhaps Agree Strongly Agree
9. People provide knowledge to gain knowledge.
Strongly Disagree Disagree Perhaps Agree Strongly Agree
10. Training on new systems focuses on how these technologies can be used to improve the 
quality and efficiency of how people work.
Strongly Disagree Disagree Perhaps Agree Strongly Agree
Observational Study Questionnaire
11. Sharing, validating and communicating knowledge is considered as a vital element in 
enhancing corporate performance by SSTL.
Strongly Disagree Disagree Perhaps Agree Strongly Agree
it4? in m  m  mL .  J L i 2  ^ 3 L i 4  L a  5
2. External Environm ent.
12. Collecting business intelligence information (on individual basis) for development 
initiatives within SSTL is actively encouraged by senior management.
Strongly Disagree Disagree Perhaps Agree Strongly Agree
C  1 B  2 G 3 E 4 G  5
13. Technology is shared with customers, suppliers, and partners where appropriate to 
enhance relationships.
Strongly Disagree Disagree Perhaps Agree Strongly Agree
14. Active participation in business conferences and other discussion forums to share and 
learn ideas and experiences (on individual basis) is promoted by senior management.
Strongly Disagree Disagree Perhaps Agree Strongly Agree
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15. The longevity of relationships we have with our customers is envied by others in the 
industry.
Strongly Disagree Disagree Perhaps Agree Strongly Agree
d  2 e  3 □  4 g 5
16. Ideas for alliances and joint ventures to increase know-how within SSTL are constantly 
reviewed and acted upon where necessary by senior management.
Strongly Disagree Disagree Perhaps Agree Strongly Agree
in? m? im rr? m?“ ! ^ 2  ^ 3 ^ 4  U  5
3. IT (Information Technology).
17. Workers use IT effectively as a normal working practice.
Strongly Disagree Disagree Perhaps Agree Strongly Agree
1
18. IT implementation is leading edge.
Strongly Disagree Disagree Perhaps Agree Strongly Agree
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19. Technology is a key enabler in ensuring the right information is available to the right 
people at the right time.
Strongly Disagree Disagree Perhaps Agree Strongly Agree
20. IT makes the search for information easier.
Strongly Disagree
" E !
Disagree Perhaps Agree Strongly Agree
o y  o Lj a y  r
21. IT allows effective communication across boundaries and time zones.
Strongly Disagree Disagree Perhaps Agree
2
Strongly Agree
22. Sharing and transfer of knowledge is supported by IT.
Strongly Disagree Disagree Perhaps Agree
1 E
Strongly Agree 
□  c
4. Knowledge M aintenance and Protection.
23. Workers in SSTL are expected to delete out of date data/information.
Strongly Disagree Disagree Perhaps Agree Strongly Agree
1
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24. There are regular assessments to ensure electronic content updates from designated 
information owners (on individual basis).
Strongly Disagree Disagree Perhaps Agree Strongly Agree
25. There is considerable emphasis within SSTL to ensure that key information (scientific, 
commercial, technical,...) is secure and is accessible to only those who are entitled.
Strongly Disagree Disagree Perhaps Agree Strongly Agree
G 3 G 4 G 5
26. Regulatory and compliance requirements are clearly published and understood. 
Strongly Disagree Disagree Perhaps Agree Strongly Agree
r? m  m  m  inKfei | Lj 2 3 Lj 4 Lj ^
27. Regulatory and compliance requirements are monitored to ensure sustained 
(internal/external) conformity.
Strongly Disagree Disagree Perhaps Agree Strongly Agree
1 ^ 2  La  3 La  4 La  5
28. There are complete IT security procedures in place (backup, recoveiy etc).
Strongly Disagree Disagree Perhaps Agree Strongly Agree
1 ^ 2  La 3 La 4 La 5
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5. Organizational Issues.
29. Good knowledge management practice (sharing, re-using etc) is actively promoted on a 
day-to-day basis.
Strongly Disagree
E x
Disagree Perhaps Agree Strongly Agree
p ? p ?  p ?  p ?lu 2 3 iLj 4 5
30. Teamwork is assessed on individual input.
Strongly Disagree Disagree Perhaps Agree
La 2 ILa 3 ^ 1 4
Strongly Agree
31. Communities of knowledge specialists are easy to identify.
Strongly Disagree Disagree Perhaps Agree
p ?  P ?  P ?  P ?Ljij Lj 2 3 ika 4
Strongly Agree
32. Failure is not stigmatised, rather seen as an opportunity to leam.
Strongly Disagree Disagree Perhaps Agree Strongly Agree
E l E E
33. Sharing knowledge is routine and second nature.
Strongly Disagree Disagree Perhaps Agree
1 ft 2
Strongly Agree
“  5
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34. R e sou rce s are a llocated fo r  creative th ink ing.
Strongly Disagree Disagree Perhaps Agree Strongly Agree
1 2
35. C h a n g e s  to  day-to -day  w o rk in g  practices are accepted as norm al.
Strongly Disagree Disagree Perhaps Agree Strongly Agree
36. A l l  em ployees are ready and w il l in g  to g iv e  advice.
Strongly Disagree Disagree Perhaps Agree Strongly Agree
E ! E  2 E 3 □  4 E 5
37. S S T L  consistently com es up w ith  innovative  ideas on  team  basis.
Strongly Disagree Disagree Perhaps Agree Strongly Agree
38. S S T L  consistently  com es up  w ith  innovative  ideas on  ind iv idu a l basis.
Strongly Dis agree Disagree Perhaps Agree Strongly Agree
O p~n p~si p-n p-M,! C  2 E  3 E  4 B  5
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39. SSTL gets the most out of its employees when they work in team(s).
Strongly Disagree Disagree Perhaps Agree Strongly Agree
B ! B 2 E 3 B 4 E 5
40. Dedicated communication channels exist to facilitate dissemination of knowledge.
Strongly Disagree Disagree Perhaps Agree Strongly Agree
□ 1
41. A "knowledge map" exists to point staff in the direction of the knowledge they seek. 
Strongly Disagree Disagree Perhaps Agree Strongly Agree
E  1 E  2 B  3 □  4 . B  5
42. There are dedicated knowledge workers in place to support and assist knowledge 
processes (i.e. creation, storage, dissemination).
Strongly Disagree Disagree Perhaps Agree Strongly Agree
43. Multi-disciplinary teams are formed and managed as a senior management imperative. 
Strongly Disagree Disagree Perhaps Agree Strongly Agree
o h i q Li a y  ci
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44. Provision o f knowledge is targeted towards major decision points for the work taking 
place.
Strongly Disagree Disagree Perhaps Agree Strongly Agree
C  1 n  2 C 3 C  4 C  3
Submit Reset
Many thanks for your time and input
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APPENDIX II 
Observational Study Feedback
(Per Intranet-based questionnaire responses, from case study 
coordinator, Head R&D at SSTL)
From: Alex da Silva Curiel [A.da-Silva-Curiel@SSTL.co.uk]
Sent: 12 May 2004 14:51 
To: #SSTL Senior Managers
Subject: Knowledge Management Survey - preliminary results 
Importance: High
I still need to get official output from our UniS Computing department (M Kehal), but I have 
analysed the data from just this survey (without comparing it yet with the previous one in 2002), 
and these are some findings below. If you are interested looking at the data set to help derive 
conclusions (and most importantly derive actions from this), let me know.
Regards
Alex
Summary of findings
The survey appears to show that:-
* We do not perhaps encourage sharing of information sufficiently or efficiently. We 
appear to have some bottlenecks in applying existing knowledge, and in sure that this is used if- 
and-when required.
* We do not perhaps support gathering of business intelligence and participation in 
conferences sufficiently
* People have perhaps little time for creative thinking
* Knowledge and IP is not highly valued in SSTL
* We seem to be particularly bad at keeping electronic information sources up-to-date 
On the positive side:-
* Basic IT support appears good
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* Peer support in knowledge sharing appears to be good
I  intend to look into addressing the top four issues above in some way, although the 5th one 
w ill require addressing by most o f  us.
Participation
Out of 170 people, 52 responded (30%).
W hen com paring with what we would expect to receive random ly
* Surprisingly low return from exec's and division heads (only 50% of expectation).
* Higher than average return from group leaders (125% of expectation)
* Slightly lower than expected return from team leaders (90%)
* Good return from teams (101%)
Response to Questions
1. My colleagues tend to share knowledge amongst themselves.
2. SSTL senior management support knowledge sharing.
3. Team leaders support knowledge sharing.
Response indicates that colleagues support sharing knowledge most, then senior 
management, and team leaders least.
4. Sharing, validating and communicating knowledge is considered to be a top priority by SSTL 
senior management.
67% not sure or disagree
5. Sharing, validating and communicating knowledge are essentially administrative tasks
Some indication that this question was not understood, but most agree with the statement.
6. Sharing, validating and communicating knowledge require skill and expertise in the field in 
which knowledge is being shared.
7. The concept of intellectual property is highly valued and rewarded within SSTL.
Only 15% agree, and no-one strongly agrees with this statement.
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8. The electronic places where we store our data/information are kept up-to-date.
9. People provide knowledge to gain knowledge.
10. Training on new systems focuses on how these technologies can be used to improve the quality 
and efficiency of how people work.
11. Sharing, validating and communicating knowledge is considered as a vital element in 
enhancing corporate performance by SSTL.
Lots of agreement here
12. Collecting business intelligence information (on individual basis) for development initiatives 
within SSTL is actively encouraged by senior management.
65% seem to claim that this is not encouraged
13. Technology is shared with customers, suppliers, and partners where appropriate to enhance 
relationships.
14. Active participation in business conferences and other discussion forums to share and learn 
ideas and experiences (on individual basis) is promoted by senior management.
40% not sure, or claim that this is not encouraged
15. The longevity of relationships we have with our customers is envied by others in the industry, 
no-one strongly agrees
16. Ideas for alliances and joint ventures to increase know-how within SSTL are constantly 
reviewed and acted upon where necessary by senior management.
17. Workers use IT effectively as a normal working practice.
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18. IT implementation is leading edge.
19. Technology is a key enabler in ensuring the right information is available to the right people at 
the right time.
20. IT makes the search for information easier.
21. IT allows effective communication across boundaries and time zones. 22. Sharing and transfer 
of knowledge is supported by IT.
These four questions all meet with strong agreement
23. Workers in SSTL are expected to delete out of date data/information.
24. There are regular assessments to ensure electronic content updates from designated information 
owners (on individual basis).
Only 10% agree we need to delete out of date info, only 4% believe that we ensure 
electronic content is up-to-date.
25. There is considerable emphasis within SSTL to ensure that key information (scientific, 
commercial, technical,...) is secure and is accessible to only those who are
entitled.
26. Regulatoiy and compliance requirements are clearly published and understood.
27. Regulatory and compliance requirements are monitored to ensure sustained (internal/external) 
conformity.
Maybe it is the wording which is a bit alien to us, but these questions meet with general 
disagreement. Only 5% agree we monitor conformance regularly
28. There are complete IT security procedures in place (backup, recovery etc).
Strong agreement
29. Good knowledge management practice (sharing, re-using etc) is actively promoted on a day-to- 
day basis.
30. Teamwork is assessed on individual input.
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"perhaps". Few seem to agree or disagree
31. Communities of knowledge specialists are easy to identify.
Receives perhaps surprisingly good agreement
32. Failure is not stigmatised, rather seen as an opportunity to learn.
good agreement
33. Sharing knowledge is routine and second nature.
34. Resources are allocated for creative thinking.
Only 22% agree
35. Changes to day-to-day working practices are accepted as normal.
36. All employees are ready and willing to give advice.
good agreement for both
37. SSTL consistently comes up with innovative ideas on team basis.
38. SSTL consistently comes up with innovative ideas on individual basis.
Results indicate more agreement for individuals than teams
39. SSTL gets the most out of its employees when they work in team(s).
37% disagree
40. Dedicated communication channels exist to facilitate dissemination of knowledge.
>70% unsure or disagree
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41. A "knowledge map" exists to point staff in the direction of the knowledge they seek. 
90% disagree or unsure
42. There are dedicated knowledge workers in place to support and assist knowledge processes 
(i.e. creation, storage, dissemination).
Indicates not really much support in place
43. Multi-disciplinary teams are formed and managed as a senior management imperative.
only 40% agree (which corresponds to only 30% of team/team leader participants in this
survey)
44. Provision of knowledge is targeted towards major decis ion points for the work taking place. 
70% are unsure or disagree
Alex da Silva Curiel 
Head of Research and Development 
Surrey Satellite Technology Ltd 
Surrey Space Centre, Guildford 
Surrey, GU2 7XH, United Kingdom 
+44 (0)1483 689278 
A.da-Silva Curiel@sstl.co.uk 
http://www.sstl.co.uk
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